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INIEPEIMOBA

Tepmin npozpamna inscenepin (Software Engineering) pnepiiie BXXUTO
B 1968 poui Ha HaykoBiit Kondepennii HATQO, yum 6yso 3acBigueHo, mo
CTBOpPEHHA IpOrpaMHoOro 3abes3neuyeHHA QOCATIIO TAKOTO CTYNEHs PO3BUT-
KY, KOJIM MOXHA 3aCTOCOBYBATH iH)KeHEpHi TexHoJjorii. 3 Toro yacy mpo-
rpaMHe 3afesnedyeHHs IIPOHUKJO B yci chepm aoacsKoro 6yTrs, a Horo
po3pobKa cTajia CIpaB/i MacoBOIO JifAIbHICTIO. '

InucTpyMenTH NiATPHMKH pO3pOOKM MPOrPaMHHUX CHCTEM 3pO06HIN Be-
JINYEe3HUH CTPHOOK Yy CBOEMY PO3BHTKY, i Terep 3BHYAHHOIO MPAKTUKOIO
CTAJIM: CTBOPEHHsI IIPOTPAMHHX CHUCTEM AK KOMIIO3UILil rOTOBHUX KOMMO-
HeHT, no6yaoBa iHTepdeliciB KOPUCTYBaYA UISXOM MaHIyJIALIA 3 «MH-
et », Bidyasrisamis npouecis Ta n1poAyKTiB po3pobKu.

Boanopas, 3aaulialOTbCA aKTyaJbHUMHU NUTAHHA OopraHisauil pos-
pobOKU BEeJUKHUX CHCTEM, LIIJIAXIB Ta 3acO0iB AOCATHEHHA iXHBLOI BHCOKOL
AKOCTI ¥ BigmosizgHOCTI A0 moTpeb 3aMoBHUKa. CaMe BOJIOAIHHA MeTOAA-
MM po3B’A3aHHA TAKMX OpobjeM Jiae Hafilo HA BAAJY pealiisainiio BeJH-
KHX NPOrPAMHHX CHCTEM Ta IXHI0 KOHKYPEHTO3aTHICTE.

Orxxe, BaxaUBO 00’€fHATH AOCBiJ NonepefHiX Po3pobOK K IEBHY
cymy npodeciiiHUX 3HAHb, AKi MorJia 6 onaHoByBaTH HepeBakHa OLILOIICTE
BHKOHABIIiB po3poboK, 1 ToAl nepenoBuii focBif craB 61 HaZOAHHAM K-
pokoro xKoJsa mpodecioHanis.

CaMe Taxux 3yCWjb Telmep AOKJIAAAIOTh npodecilini 06’egqHanHdA Ta
MPOBi/IHi BUPOGHUKY IIPOrPAMHUX CHCTEM JiJIA BU3HAYEHHA Axpa npodeciii-
HHUX 3HAHB, [0 CTAHOBJIATH IIPEeMET IpOrpaMHoi iHxkeHepil sk daxy. Lle
aapo BoHM HasBaau Software Engineering Body of Knowledges
(SWEBOK). IlepmuuM pesayJabTaTOM IXHBOI AiSIBHOCTI € BH3HAYEHHSA
roJIOBHUX PO3ALIiB A/[pa 3HAHB TA Bi/IOBI{HUX TeMATHYHUX PYODHUK.

Huni npobnemu i TMTAaHHA IPOrpaMHO] iH)KeHepii BUCBIT/IIOIOTHCSA B
HU3L{ eraTeil, B oKkpeMux naparpadax i riaaBax 3aKOPAOHHUX MOHorpadiii.
IIpoTe MoHOrpadii, sika oxomroBaia 6 yci o0CHOBHI IUTaHHA 1€l npoGe-
MATHKH, B YKpaiHCHKii i pocificbkkoMOBHIH jiTepaTypi Hemae. Le i cno-
HYKAJIO HAC A0 cHpob6H 3aIOBHUTH II0 IPOTANNHY i HAIIMCATH NOCIGHHK.

3agyMyous 1ei nociCHuK, MU KEPYBAJIMUCA TAKUM IPUHIINIIOM: PO3-
MIAHYTHA OCHOBY NPOTPAMHOI iHyKeHepil Aja Toro, mob yuradi Manu 3Mo-
ry MO3HAMOMHUTHCH 3 HOCATHEHHSIMH B ranysi mporpamuoi inxenepil,
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OCKiJIbKY HeplIo/Kepesia NPAaKTHIHO MATOAOCTYIIHI.

Jlo mocibanKa BKIIIOYEHO CyJacHi MeTO/H iHkeHepil, Mo MPOMIIIIA IpaK-
THYHY anpobamiio mig yac po3podKy BeNMKNX TIPOrpaMHEMX CHCTeM. Pesyiib-
TaTH i€l AlAnsHOCTI aBTOPH ONYOGIiKYBANY V HU3LI cTaTeii i MoHOrpadiil, a
TAKOXK SK Marepiaju B eJICKTPOHHOMY BapiaHTi JJIA YWTAHHSA JEKIiH y
Kniscexkomy HanioHanbHOMY yHiBepcureTi iM. Tapaca Ilesuenka.

Boanouac nmociGHUK € cnpo6oio CyniTbHOrO BHKJIAAY OCHOBHHUX II0JIO-
JKeHb IPOrPaMHO]} iH)KeHepii. Horo cnnaroBaso TaK, M0 KOXKHHUI PO3Ain
BiAMOBifa€ nocaiJOBHOCTI IPOIECiB PO3POGKH CyYaCHIX IPOTPAMHHUX CHC-
TeM, MOYNHAIOYH BiJ MOCTAHOBKH 3aBIAHHA i 3aKiHUyIOYM BHUTOTOBJIEH-
HAM IIPOTPAMHOI CHCTEM:: 3 IIepeBipKoIo il Ha TecTax i OIIHKOIO [TOKA3-
HUKIB AKOCTi, AKi 3aJ0BOJILHAIOTH 3aMOBHHAKA.

ABTopn nmoci6HNKaA BHKJaJM 3MICT ITPOTpaMHO] iHXkeHepil BixmoBixHO
[0 HanpaIloBaHb 3i cTBopenHa SWEBOK. lo6npatoun MaTepiai, My Kepy-
BaJIUCA MpParHeHHAM BUCBITJIMTH KOHIEINIIT Ta MeTo1, mepeBipeHi MpaKkTu-
KO0, 0OMUHAaIOuU HallJIeHi Ha Mai6yTHE TeOpeTHUHI JOCIiipKeHHA, AK] mIe He
TiTBEPAHIN CBOEl IPUAATHOCT AJIA IIMPOKOTO BIPOBAIYKEHHA.

IIs kHUra € 3araJIbHUM BBeJeHHSM Y CYJYaCHi iHXKeHepHi MeToaM po3-
pobxuM porpaMHunx cucreM. OCKLIFKY HEMAE MPOCTHX PO3B’SIBaHE IS CKIIAT-
HUX IUTaHb, TOMY, He IITYKA0YX IaHalel, MU 3po6HIu cIpofy PO3TJISAHYTH
MUPOKE KOJIO MUTaHb, AKi BHHUKAIOTH 1 MOTPebyIOTh BiANOBiAeH Ha IIIAXY
BiJl PO3YMiHHA 3aMOBHMKOM HOro mnorpe6 A0 CTBOpEHHS Npame3faTHOTO
porpamMHoro 3abesnedeHHs, 1110 3a/J0BOJIbHSAE 3raJlaHi BuIlle ITOTpebu.

Kuura mae 13 rias. Jlo x02HOI I1aBU J0JAI0ThCA KOHTPOJIBHI 3amH-
TaHHA i s3aBgagHA. Bianosigaoun Ha 3a1IpONOHOBAH] 3aIIUTAHHS Ta PO3B’ -
3yI0YHM 3aBAAHHSA, YUTAY 3MOXKe IIle pa3 30CepeJUTH CBOIO YBATr'Y HA I[eHT-
PanbHUX aCHEKTaX KOXHOI IJIaBM i IPOKOHTPOJIIOBATH CBOE PO3yMiHHA
BUKJaNeHUX 3HaHb., HuoKkue mogaeThcst KOPOTKUMR 3MicT raas.

I'nasa 1. IIporpamHa iHxkeHepis AK ¢ax.

Ilopaersca BusHaueHHs nporpaMuol inskeHepil, i1 cnenudika ax imxe-

HepHOI AiAJBLHOCTI 31 cTBOpeHHA HporpaMHux cucteM. OGroBOpIOIOTHECH |

MHUTaHHA CTAHOBJIEHHS (haxy, 3MicT AOro roJIOBHUX HAIIPAMIB Aiif, 3B’ 430K
3 IHIMIME KOMII' I0OTEePHUMM JUCIIHIITIHAMM.

I'nasa 2. Ba3oBi nouaTTa nporpamuoi iHKeHepii.

HaBoaarbcd rosoBHI eJleMeHTH eTAJIOHHOI MOJENi NIPporpaMHoi iHKe-
Hepil Ta 3aCHOBaHMX HA HUX MOZeJell JKUTTEBOI'O LUKJIY PO3pO6KU IpOo-
rpamMHUX CHCTEM.

I'nasa 3. Inxxenepia Bumor.

O6r'pyHTOBYETBCA iHKEHEDiA BUMOT SIK BU3HAYAJIEHA CTAMlisA »KUTTEBO-
ro MUKJIY, MeTa SAKOI — c(hOpMy/II0BATU JOTOBip MiK 3aMOBHHKOM i po3-
POOGHMKOM MOBOIO, CTYIiHb opMasrisamii KOTpol He 3aBa)kae JOCATHEHHIO
JIOMOBJeHOCTeH. AHaMi3yioThcA i 3icTABASIOTHCA KiJIbKA KOHCTPYKTHUB-
HUX Iigxonis, nepeBipeHNX IMINPOKUM BUKOPUCTAHHSAM, SAKi IPETEHIYIOTH
Ha POJIb CTAHAAPTIiB y MalOyTHLOMY, ajie Mail)ke HeBiJoMi BiTUUBHAHUM
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po3pobHMKAM yepes Gpak gocTynHuX ny6nikaniii. PosrisHyTo 06’ €KTHO-
Opi€cHTOBaHI METOAU aHaJi3y BUMOT Ta aHAJII3y NpobieMHuX obacTei.

T'saBa 4. IIpoekTyBaHHA NPOTPAMENX CHCTEM.

Poarnanaorkca mpobieMn TpascdopMaiii BUMOT 3aMOBHHKA 0 PO3-
pOOKM B IPOEKTHI pillleHHA 3 BUSHAYEHHA CTPYKTYPH Ta 0COOJIHBOCTEMH
¢YHKOiOHYBaHHA MailOyTHROI CHCTEMH.

I'naBa 5. Merog UML sk moTeHIiiiENI cTanmapt 3acobiB MOJesIO-
BaHHS B IPOrpaMHiil iHxKeHepii.

PosrnagaroTecA KOHIEnnii Ta eleMeHTH CYYaCHOrO METOAY, AKUN
HabyB IIMPOKOro BU3HAHHA Ta 3acTocyBaHHsA. MoBa MeToAy IpH3HaYeHa
nas cnenmudikalrii, Bizyasisanii, KOHCTPYIOBaHHSA Ta JOKYMEHTYBaHHA ap-
TedaKTiB IpOrpaMHUX CHUCTEM.

I'inasa 6. TpaHchopMallis OpoeKTy B IporpamMy.

TlogaeTscA 3arajJibHa cxeMa AeTajisanii mpoeKTy nij yac CTBOPeHHS
BHXijHOI IporpamMu.

T'nasa 7. TecTyBaHHS IPOrpaM Ta CHCTEM.

HasozaTeca MeToqu TecTyBaHHs, Bepudikarii ra saniganii nporpam,
HaBOAMTLCA Kiaacudikallid IOMHUJIOK TAa BiAMOB y MporpaMax, posrjisjga-
IOThCA Pi3HOBUAM TECTiB TA €JIEMEHTIB TeCTyBaHHS, BUSHAYAETLCA POJb
KOMaHIHY TeCTyBadiB.

T'nasa 8. CynpoBoaxeHHA NPOrPAMHUX CHCTEM.

Posraapaorsca NMTaHHA 3a6e3nedeHHst €BOIONil IporpaMHUX CUC-
TeM AK roJIOBHOro aKTopa iXHboI MKUTTEAIAIBHOCTI TA KU TTE3XATHOCTI.

T'naBa 9. Ananis i JoCATHEeHHA 3a/laHOl AKOCTi nporpaMHoro 3abes-
TIeYeHHA.

ITonaHo BU3HaYEeHHsA TMOHATTA SKOCTL MPOrpaMHOro 3abe3nedyeHHs,
JOCHLAYKEeHO MOJIeJIi Ta METOAU MOJAHHS BUMOT IO SIKOCTi, cTparerii Ta
OIiHOK JOCSATHEHHSA IIOKA3HUKIB AKOCT1 BIIPOJIOBIK KUTTEBOTO IUKAY DO3-
POOKH cucremMu.

I'nmasa 10. KepyBaHHA KOHQDIrypauiasMmn nporpaMHIX CHCTEM.

PosransapaioTbea cydacHi niixonau a0 KepyBaHHs KoH(pirypauieo cucre-
mu. Onucaso MeTy, 3aBJaHHA i citoco0u KepyBaHHHA, AKi 3 ycnixom 3acTo-
COBYIOThCA DaraTbMa KOJAEKTUBAMK PO3POOHMKIB IPOrPAMHUX CHCTEM.

I'nasa 11. MeHemkMeHT po3poOKHU NIporpaMHoro 3abesnedyesHs.

ITopano anajia Ba)IuBOl Ipo6IeMH KepyBaHHA IIpoeKToM. Poarisiny-
TO TOJIOBHI IPMYMHY IPOBAJIIB IPOEKTiB, HAMBaXK/IUBIII 3aBAAHHA Ta BiAIO-
BimanbHicTb daxiBiiB, KoTpi 6epyTh yUacTh Y 3AiMCHEHHI PoeKTy. 3ampomno-
HOBAaHO CUCTEMY OLIHOK PU3UKIB IIPOEKTY Ta KEPYBAHHA PU3HKaMU.

IT'nasa 12. IloBTOpHE BUKODPHUCTAHHA Y IpOrpaMHin iHyeHnepii.

BucsiTsieHo nmigxoan 10 BUKOPHCTAHHA MOTOBUX HAIPAIOBAHb (TaK
3BaHe MTOBTOPHE BUKOPUCTAHHA) AK A0 TAKOTO, 10 € KIHYOBUM YNHHH-
KOM ITigBHIIEHHA AKOCTI NPOrPAMHOrO IPOAYKTY Ta eKOHOMII IToTpibHMX
IJIA IILOT'O pecypcis, a caMe yacy Ta Baptocti poapobku. ChopMyIs0BaHO
OCHOBHI NMOHATTS i BU3HAUEHHSA; 3aIIPOIIOHOBAHO Kiacudikallilo Kare-
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ropiii I0OBTOPHO BUKOPUCTOBYBAHMX KOMIIOHEHT; IIOAAHO MiAXOAH A0 CTBO-
peHH#A Ta indopmaniiiroro sabesnedeHHs iX BUKOPHCTAHHS.

I'nasa 13. Crangaptu B nporpamHiit iHxxexnepii.

PosrasaayTo roJioBHiI YMHHHKH Ta HANIPAMM 3a3HAYEHOI AiAJBHOCTI.

Hoaarox A. Koporkunii ornaj KOAeKCY eTUKHN NporpaMHoi ixmxenepii.

Honatox B. I'nmocapiii.

Marepian pykonucy niarorysaiun: JI.II. Ba6eako — rnasu 1—6, 8,
12, 13 ta K.M. JlaBpimnesa — rnasu 7, 9, 10, 11.

Kpura npusHadeHa ANA po3pOOHUKIB HaBYANLHUX KYPCiB BUIMX Ha-
BYANBHUX 3aKJIAfiB, AKi roTyoTh CHewianicTis 3 iHbOPMATHKH, CTYAeHTIB
T4 ACHIPAHTIB MUX 3aKMafiB, MEHEIKEPiB KOJEKTHBIB Nporpamicris, 1110
XOYyTh HiIBUINUTH piBeHb KBatidikauii (K Tenep KaXcyThb, piBeHs 3pinocTi)
cBoei opranisanii, ¢paxisnie mpobareMHAUX rasysei, AKi XOUyTh BUCTYIIATH B
poJIi FPAMOTHHX 38MOBHHKIB KOMII IOTepHHUX TPOTPAMHUX CHCTEM.

ITio poboTy BukoHauo B [HcTUTYTI NporpaMunx cuctem HAH Vipai-
HU B pPAMKAax INpPoeKTiB dpyHaaMeHTaNbHUX fnocaigxens HAH Ykpainu.

ABTODH BUCJIOBJIOIOTH MIUPY NOAAKY wi.-kop. HAH Ykpainu I1.I. Au-
JOHY, AKNY IPHUBEPHYB HAIITy YBATy A0 HANPAIIOBAHD B TATy3i AApa 3HAHD 3
nporpaMHoi ioxeHepil I aKI[EHTYBaB BaXKJMBICTh CTBOPEHHA BiAIIOBiZHMX
MarepiaJis, a TakoX npodecopori O.D. BosouiuHy 3a mopagy CTBODHTH 3&
MarepiasaMy JeKnii, Axi unranucs y Kuiscbkomy yHisepeurerti iM. Tapaca
IllepyenKa, HaBUAILHAMN MOCIGHNK 8 IPOrPaMHO] iHKeHepil NI CTYAeHTiB.
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Tnasa 1. TIPOTPAMHA THXKEHEPIA SIK ®AX

BupoGHMUTEO it BAKOPUCTAHHS KOMII' IOTEDHUX MIPOTPaM € Telep Ma-
COBOIO JIiANBHICTIO: AK 3aCBifUYE CTATHCTHKA, pO3pOOKOIO IIPOrpaM 3a-
HATO MaliXke ciM MiJbioHIB JrOAEi, a TUX, XTO AKTHBHO BUKOPUCTOBYE
NMporpaMHi cucTeMu y CBOii AisIBHOCTI 3a haxoM, HADaXOBYIOTh AECATKH
minbitonis. Hporpamui cucremu Habynm cTaTycy COLiaJbHO 3HAYYIOTO
daxropa, IKMi BIUIMBae Ha Oe3neKy Ta Jo6pobyT cycninscraa.

3a TaKkuX 00CTAaBUH CBITOBE CYCHLNLCTRBO NPUUAIILIO IO BUCHOBKY, 110
TeXHOJIOTisA BUPDOOHHUIITBA IIporpaM noTpedbye cBoro oOpMIIEHHA AK ca-
MOCTiMHMI iHKeHepHUH (dax, AKui Mae 3abe3neunTy y cBiTi Bignosigamit
KaJpOBHIl MOTEHUiaJ AJs 00CAry IpPOrpaMHHUX PO3POOOK, IIf0 HOCTiiHO
3poctae. 3a YOTHUPU AecATUPIUYA AOCBiLy 3 IpOorpaMyBaHHA CTBOPEHO
nepeAyMoBH IS TAKOro o OpMJIEHHA, i Tellep MU MOJXKEMO CIOCTepiraTu
iHTEeHCHUBHUII IpoLec BU3HAUEHHS HOBOrO (paxy, KOTpHHl Ha3sBaHO IIPO-
rpamuolo inkeHepiclo (Software Engineering). Ieit npolec mpoTrikac y
IBOX pycJjax — fK IINPOKa AMCKYCLA Y BiAIOBIAHUX cneniajJbHUX KYP-
Hanax (Axk, HampukJiazx, y Axepenax [1,2]) Ta Ak nisecupamMoBaHa
oprasisaniiiHa AisnapHicTs MiKHapoOHMX HpodeciiHUX KOMII'IOTEPHUX
06’enqnanp Ha yoii 3 Biomumu ACM Tta IEEE Computer Society, nnsa
KOHIeHTpallil 3ycuiab AKMX CTBOPEHO clleliaJibHUiI koMmirter. ¥ Jioro
ny6aikauisax [3] medininia nmporpamMHOl iHkeHepii BU3HAYAETBCA TaK:
npozpamua iHieHepia — Iie CUCTeMa METO/iB, 3ac06iB Ta AUCIUILIIHA
IJIaHYBaHHS, pO3poOKHU, ekcriryarallii #f cynpoBo/ixKeHHA NPOrpaMHOro 3a-
GesrreueHHsA, 3aTHA OO MAcOBOTO BiJITBOPEHHS.

$Ix 6ayuMo, IO KJIIOUOBUX NpoIleciB y chepi AiAnbHOCTI AaHOTO haxy
BifHeceHO IVIaHYBAHHA Ta cynpoBoKeHHA. IIpy nipboMy nepimnii BU3HA-
4qaeThbed K aHAJI3 1ineil i 3aBrarb po3pobku, MOKJINBOCTI 11 peanisanii
Ta HoTpifHUX IJIA NLOTO PecypciB, a APYTHI (CYIIPOBOIKEHHA) TPAKTYETCH
He CTIIBKM AK YCYHEHHA 3HalAeHWX Xub, CKiNbKM AK BU3HAUEHHA U
peanizanisg HeoOXiMHUX 3MiH, 3yMOBJIEHUX €BOJIIOII€X norped Ta yMOB
JisbHOCTI KOpUCTYBadiB., AJpKe OAVH 3 aBTOpUTETIB MporpamMHol iHxenepii
M. JImexcoH [4] cTBepaKye, IO 30JIOTMM NpaBUIOM Ipodecii € Take:
BCAKA 3aKiHYeHa MporpaMHa cucTreMa opasy norpebye amin.

Yomy MoBa e caMme PO iHXKeHepHY AisAibHicTE? 3rajaiiMo, IK BOHA
BU3HAYAETHCA Y BiOMOMY 3arajibHOMY TJIYyMa4YHOMY CJIOBHHUKY [5]:
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1) imxKeHepisa — me 3aCTOCYBAHHA HAYKOBUX Pes3yJbTaTiB, AKe J03BO-
JIfie MaTy KOPUCTE Bij BjiacTHBOCTel MaTepianis Ta pixepeJ emeprii;

2) nianbHicTH i3 CTBOPEHHA MAIlIUH AJIA HAJAHHA KOPUCHUX IIOCJYT.

Ha BigmiHy Bix HAYKM, MeTOIO K01 € 3000y TTA 3HAHB, JJIA iHXKeHepil
BHAHHSA € JuIle 3aco00M OTPUMAaHHA KopucTi. SIK Kasas 1lie OJUH 3 BH-
sHaHUX aBTOpUTeTiB . BpyKc [6], Buenuii 6yaye, o6 HAaBYUATHUCA, iHXKEeHED
HaBYAETHLCA, 11100 OYXYyBaTH.

Pospobka nporpaMHUX CHUCTEM BU3HAYAETHCS, AK 6aYMMO, AK iHMKe-
HepHa KianeEicTs. OmHAK CJif HaBecTH Ii focuTh 3HA4HI BiAgMiHHOCTI Big
TPagUIIiNHOI iHXKeHepii:

— TpaAuIiiHi rinky inxeHepil MaOTL BHCOKUH CTYHiHb crienjiamisarii
(aBionirka, MamuHOOYAYyBaHHA, XimiA Tomio). ¥ mporpaMHiit iHxeHepil
crieniaisania € IOMiTHOIO TIIBKH Y JOCUTh BY3bKHMX 34CTOCYBAHHAX, AK-
OT TPaHCJIATODPH, onepaiiini cucremu i geaki immi;

-— 06’eKTH Tpaguuiinoi inxKeHepil JoOpe BU3HaveHi, i MaHinyaaii 3
HMMHU BinOyBaoOThCS Y By3bKOMY KOHTEKCTi, KOJMH NpobiaeMu YXBAJeHHA
pillleHb CTOCYIOTBCA OKPEMUX AeTajsieli, a He 3araJbHUX IHTaHb. IIpuHUn-
mu nobyaoBH aBTomoGing abo JiTaka anpiopHO BM3HAYeHi, iXHi TUNOBI
CKJIZIOBL — TAKOX, HAIIPAIITLOBAHO KOJEKI1I0 TUIIOBUX IPOEKTHUX PillleHb
Ta geraJseil, 10 BiANOBiAal0OTE THIIOBUM OOTPe6aM 3aMOBHMKIB: IyCeHHIT1
s Gesfopixkaks, ABepi mo3any AJis TPAHCIOPTYBAaHHA NOPAHEHUX, IIUIIN
Ha IUMHAX OJA OMKeJleJHIli TOIO; HOBa po3pobka morpedbye 3MiH muiie
OKpeMuX 3 HUX. ¥ nporpamHii iHkeHepii moaiduol Tunisanii Hemae;

— OKpeMi nmpobaeMu TpaguuiiiHol iHMeHepil Ta BiagnmoBigHi iM rorosi
pimenHsa no6pe kaacudixkosaHi i Karanorisosani. Y nporpamMuiii iHxenepii
HOBa PO3pO6Ka BUIJIAAAE AK HOBA NpobieMa, B AKilt JOCHTE BaXXKO posrie-
IiTu aHAJIOrii i3 cucTeMamu, AKi 6yJ0 nobynosaHo pagime, 6o kiacudikamnii
Ta KaTayorisamil poss’azanux npobsjeM NpaKTUYHO HEMae.

Iepeniueni BigMiHHOCTI NOTPE6YIOTH 3HAUHUX 3YCUJIb [JIA HiBEJTIOBAHHS
ix, i came Tenep CBiTOBa KOMII'IOTEpHA CILJILHOTA BU3HAJA AOLJIBHICTE Ta
BYacHicT, Takux 3ycuib. Ile BuBHaHHs MmarepiasisyBanu MiKHapoAHi
npodeciiini 06’efHAHHA, CTBOPUBILY CHEIIAILHUN KOMITeT, METOK SKOTO €
TIEPETBOPEHHS IIPOTPaMHOI iHMKeHepii Ha chmemiaabHiCTB, 1[0 BU3HAETHCSH
odimifino i Mae sadikcoBani o3HaKH AndA posnisHaBaHHA i1 AK Taxol.

IIpaxrura crnemjanisanii npodecitinol gisnbHOCTI, IO CKJIAJACH B
LMBiIi30BaHOMY CBiTi, Z03BOJAE BBaxKaTH mpodecito “3pinorw”, AKINO AIA
Hel €

* CHCTEeMa II0YATKOBOTO HABYAHHA 3a Paxom;

* MeXaHi3MU PO3BUTKY BMiHb Ta HABUUOK NepCcoHATy, HeoOXinHi ana
OPAKTHUYHOL JifAJBHOCTI;

» cepTudikalia nepcorany, opraHizosana B paMKax mpodgecii;

- ninensyBaHHsA (axiBIliB, oprasisoBaHe miJ KepiBHUIITBOM OpraHis
Biaxu (30KpeMa, AJIA CHUCTEM 3 TiABUILEHUM PU3UMKOM, AK-oT aada AEC
Ta iMm moxi6HMX);
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- cucreMu mpodecifHOro BAOCKOHANeHHA KBasidikamnii nepconany ta
BincresxeHHS cydyacHOTO piBHA 3HAHE i TexHoJsoOrii 3a haxom, 100 YMOXK-
JIMBUTH I (haxiBIliB BIPKMBAaHHA 32 YMOB 1HTEHCHBHOI'O PO3BHTKY axy;

« eTUYHUN KOAEKC (haxiBIliB;

» nmpodeciitai 06’egHAHHA.

s nporpamuoi inskenepii € uire mory»xHi npodeciiini o6’exaanH,
Taki, AK IIMPOKO BisoMi cepes; mpodecioHasiB amepuKaHChbKe 00’ €HAHHS
KoMm’'rorepHux cremniasictieB ACM (Association for computer machinery) i
KOMII’IOTE€pHA CIILIKA IIpu [HCTHTYTI iH)KeHepiB 3 eJIeKTPOHIKY Ta eJIeKTPH-
kn IEEE Computer Society, 06’eananumu sycuuiamu axux y 1999 poui
6yJ10 yXBaJIeHO eTHUHMIL KofeKc npodecioHana 3 nporpaMHoi iHxkeHepii [ 7).

IIns HasgBHOCTI yciX iHIMMX 3 mepejliveHUX O3HaK NOTPi6HO, MO0
6yn0 3adikcoBaHO CyMy 3HaHBb, SKi CTaHOBJIATH (axoBy KBayidikramiro
nepcoHany. 3rajaHi Buie npodeciiini 06’efHaHHA TA PAX NOTYXKHHUX
BHPOOHHUKIR nmporpaMHoOro 3abesneyeHHsI CTanu AK iHiniaTopamm, Tak i
opraxizaTopamMi JifAJbHOCTI 3 BU3HAUEHHS CyMH npodeciiHUX 3HaAHB 3
IporpaMHoil inKeHepii, Aa4a 4oro i1 6yJi0 CTBOPEHO cleliaJbHUi KoMiTeT,
AKMi 00’ €lHAB MIKPOKe KOJIO NPOBiHUX creliaricrig.

¥V 1999 poni KoMiTeT HAIPaIIOBAB NIePeJiK FOJIOBHKX PO3AiNiB, AKi,
Ha AYMKY WIeHIB KOMiTeTy, € CyMOI0 HeoOXiAHUX 3HaHb 3 AaHoi npodecii,
VIS KOYKHOTO 3 PO3JILIB MOJAaHO NepesiiK TeM, 1[0 BXOAATE JI0 HOoro cKia-
Iy [3]- Takum yrHOM, BU3HAYEHO JBa BUILi piBHIi AepeBa 3HaHB.

Hassemo 11i posainu:

- aHa/Ni3 BUMOT [0 [IPOrPAMHOI CHCTEMH, AKY Ma€ OYyTH CTBOPEHO;

« JeTaJIbHUH NPOEeKT 3raJaHol CUCTEMHU;

* KOJlyBaHHS;

* TECTYBAHHSA CUCTEMH,;

- IIpOIEC CYNMPOBOKEHHSA MPOTPaMHOTO IPOAYKTY;

- KepyBaHHA KoHirypali€io;

+ 3abeaneyeHHA AKOCTL po3pobKH;

« 3afe3reyeHHa BifgnoBigHOCTI pod3pobKm 10 BUMOr il 3aMOBHHKIB
(Baniganis) ta 3abesrneueHHs BiNOBiAHOCTI KOAIB K0 IpoeKTy (Bepudikarnin);
* IIpoleC YIOCKOHAJIEeHHA OTPUMAHOI0 IPOrpaMHOro NPOAYKTY.

HanpansoBaHo TakoK nepesik CyMisKHUX JUCIIUIIIIH, SHAHHSA 3 IKMX
HeoOxixni ans daxisuis 3 nporpamuoi inxenepii. o Takux aucHUILIIH,
30KpeMa, HaJIeKaTh:

— KOMII'IOTepHA HAYKa;

— yOpaBJiHHA IPOEKTOM;

— eJIEKTpUYHA iHMXKeHepis;

— MAaTeMaTHKa;

— TeJIeKOMYHiKAIlil Ta Mepeixxi;

— MEHEHXKMEHT;

— KOTHiTHBHi HayKH.
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IloBHe Bu3HAYEHHA CyMHU 3HAHB 3 IPOrpaMHOl iHXKeHepil mIaHyeThCA
orpumatu B 2002 pori.

Orixe, samicT HOBOI iHXKeHepPHOI TUCHUILTIHY RPOZpAMHKA indCEHePin
MO’KHA BBA’KaTH, [0 NEeBHOI MipH, BUBHAYEHUM, X0Ua AeAKi KOpeKTUBU
ninxKoM iMoBipHi.

KouTpoarui 3anuranna i 3aBganns

1. V yomy cyTh iH:KeHepHoi i1 HayKoBOI AiAnbLHOCTI?

2. ¥V yomy cnenudika mporpaMuoi inxxenepii sk iHxeHepHOl AiAab-
HoCcTi?

3. HasBiTs o3naku apisnoi mpodecii. ki 3 Hux BIacTUBi nporpaMHii
imxenepii?

4. fIxi 3 HazBaHMX 03HAK BUMAaraioTh HasgBHOCTI 3adikcoBaHol cymMmu
¢axoBUX 3HaHb, IO CTAHOBNATH OCHOBU KBaJidikallil nepcorasy.
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England: Addison-Wesley, ACM Press Books, 1995. — 228 p.
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BFA30BI IIOHATTA ITPOIPAMHOI
THXXEHEPII

I'maBa 2.

Eranoddy Mozeab IPOrpaMHoOI im)xkeHepil MOXHA BUBHAUNTHU AK
B3aEMO/i10 TPBOX (haKTODiB:

* IIPOIIECiB;

* IPOAYKTIiB;

* pecypciB.

KoxHa nmporpaMmHa CHUCTeMa IIPOTAIOM CBOTO iCHYBAHHA HNPOXOAUTH
3 [IeBHOMO HoCaifoBHicTIO hasu abo craxnii Bix sagyMy o fioro BTileHHA B
Imporpamu, eKcijayaTtalio Ta BuiydyeHHa. Taka nocaifgoBaicTs a3 Hazu-
BAETBHCS Hummesum yukaom po3pobru. Ha xoxuiit ¢a3si BigOyBaeTbca
IeBHA CYKYIIHICTD IPOIeCciB, KOXKeH 3 AKUX IIOPOJKYE MIeBHUM HPOAYKT,
BUKODHCTOBYIOUM MEBHI pecypcu.

¥Yci npoayKTH BCix npoieciB nporpaMHoi iHxKeHepil ABAAIOTE c060I0
TIeBHI OKUCH — TEKCTH BAMOT 0 PO3POGKH, IMOTOAMKEHHS JOMOBJIEHHOC-
Tel, JOKYMEHTAIlil0, TEKCTH IPorpaM, iHCTPYKIIil 3 ekcniyarairii Tommo.

T'oJI0OBHMMH pecypcaMy IPOrpaMHOL iH)KeHepil, fiKi BH3HAYAIOTH
epexTHBHICTH 1i po3poboK, € yac i BapTicTh BUX PO3POOOK.

PizHOBUAN AisAABLHOCTL, KOTPi CTAHOBAATH MIPOLECH YKUTTEBOTO LUKJY
nporpaMHoi cuctemMu, 3adiKCOBaHO B MiskHapoaHoMy cranzapri ISO/IEC
12207 : 1995—0801 : Informational Technology — Software life cycle
processes [1].

3rifHo 3 HaBeNeHUM CTAHAAPTOM, yCi NMPollecH MOAIJIEHO HA TPH TPYIIN:

* TOJIOBHI ITPOIIECH;

» TOTIOMIKHI n1porecy;

* opraHizariiiti rmpoitecH.

J0 roIoBHUX IIPOLIECiB BiJHECEHO Taki:

— mpoiuec NpuadaHHA, AKUN iHiIil0€ KUATTEBUI MUK CUCTEMH Ta
BH3HAYAE OpPraHisaliio-IoKyIa aBTOMAaTH30BaHOl CUCTEMY, TPOrPaMHOI
cucremu abo cepricy;

[IpOrpaMHOro NPOAYKTY; M. Basans CTadsriam
— IIpollec MocTa4YaHHsa, AKUH o3Haktae Ail Mg yac nepexadi pospobie-

HOTO IPOAYKTY IOKYIIIEBi;

2 - 12294
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— mpoliec po3poOKH, AKUHN oanaqkmzzmuiggmxm; pospOFIOReTEY

HAYKOBA BISTIOTEXA ]
mm._ 6377827 ¢




— IIpoleC eKCILIyarTanii, AKuH osHavae Ail 3 06CAYyroByBAHHS CHCTe-
MU mig wac ii BUKOpucTaHHA — KOHCYJbTalil KopucTyBauiB, BUBYEHHA
ixHixX mobaKaHb TOIIO;

— IIpoleC CYHpOBOJKEHHS, AKUN 03Ha4dae Ail 3 KepyBaHHA MOAU-
ixkanismu, DiATPUMKH aKTyanbHOro CTaHy Ta (QYHKIIIOHATBHOI IPH-
JaTHOCTi, iHCTaNAIi0 Ta BUNyUYeHHA BepCiil MPOrpaMHUX CUCTEM Y KOPHU-
CcTyBaua.

¥ cBomw depry, no npoiecy po3pobKN BXOAATH TaKi rmpoIiecu:

+ iH)KeHepis BUMOT O CHUCTEMU;

* IPOEKTYBaHHS;

* KOOyBaHHA i1 TeCTyBaHHA.

Ho pomoMiKHMX mIpoiieciB BigHeceHo Ti, 1[0 Tak 4 iHaKIIe 3abeaie-
4yIoTh AKicTh npoaykTy. TepMminoM axicmdy npodykmy 1103HAYEHO CY-
KYIIHICTBH BIaCTHUBOCTEH, AK1 3yMOBJIIOIOTE MOXKJIMBICTE 32/[0BOJIEHHS IO~
Tpeb 3aMOBHHKA, KOTPH chopMysioBaB ix y hopMi BHUMOTr Ha PO3POOKY.

o opranisanitinux npouecis BifHeCEHO MEHEIHMEHT pO3DOOKU, CTBODEH-
HS CTPYKTYPH Opraxisariii, HaBuaHHs IIepCOHAJY, BUBHAYEHHA BianosigamsHocTi
KOKHOIO 3 YYACHUKIB IIPOIIECiB MKUTTEBOTO UKJIY PO3POOKH.

CraHzapT, pO3rJISHYTHI HAMHY BUIIE, € M'OJOBHUM YNHHUKOM BU3HA-
YeHHA 3MicTy AiAanbsHOCTL y cdepi nporpamHol iHkeHepii, 1 Bci smanus,
AKX noTpebyroTs nmpodecionanu 3 nporpamHoi iHxeHepii, PopMynI0IOTH-
Csl CTOCOBHO IIpoleciB, BU3HAUYEHUX 3TaJjaHUM BHlIe cTangapTom. Kopor-
KWAH OMJis] CTAHAAapTy JAuB. y m. 13.

3ynuHNMOCH LOKJATHiIIE Ha mpoliecax po3pofKU IIPOrpaMHOro 3a-
Geaneuenns, AKi B CyKynHOCTI MaloTh 3abe3eunTH IIAX Bifl yeBizoMueHHa
norpeb® 3aMOBHUKA A0 Ilepefadi oMy rorosoro npoaykry. Ha mpomy
MJIAXY BUALIAIOTH HU3KY XapaKTepHUX pPobiT.

Busnavenna eumoz. 36ip Ta aHaIi3 BUMOr 3aMOBHMKA BUKOHABIEM
i mpeacrasaedHd ix y HoTaluil, ssKa € 3po3yMisiolo AK I8 3aMOBHUKA, TAK
i o5 BUKOHABUA.

H poexmysanns. IlepeTBOpeHHA BUMOT A0 PO3POOKYU B NOCAiJOBHICTE
NPOEeKTHUX DIIlIeHb 100 crocobiB peasisaiiii BUMor: GOpMyBaHHS 3a-
rajJibHOI apXiTEKTypu HPOrpaMHOI CHCTEMHM Ta IPHUHIMUNIB ii npus’A3xku
JI0 KOHKPETHOT0 cepenoBuIna GyHKIIOHYBaHHA; BUBHAUCHHA /IETAJIbHOTO
CKJIQZY MOAVJIiB KOXHOI 3 apXiTEKTYPHUX KOMIIOHEHT.

Peanizayin. IlepeTBOpeHHs IPOEKTHUX pillleHh HA IPOrPAMHY CHCTE-
MY, SKa peaJsiisye Taxi pimiesHs.

Tecmysanns. IlepeBipka KOXXHOTO 3 MOZYJIIB Ta cmnocoGiB iXHBLOI
imTerparii; TecTyBaHHS IPOTPAMHOIO NPOAYKTY B LinOMY (Tax 3BaHa
Bepudikaris); TecTyBasusa BignosigHOCTI QYHKIIN mpaIo0yol mporpaMeEol
CUCTEMH BUMOTraM, IIOCTABJIEHUM [0 Hel 3aMOBHHUKOM (TaK 3BaHA Basigaris).

Excnayamayin ma cynpoeodsicenna 20mosoi npozpamuoi cucmemu.
‘ 3a gecaTupiuua A0CBixy 3 No6yAOBU POrpaMHUX CUCTEM HANpalbo-
* BAHO HU3KY THIOBHX CX€M IOCJiZOBHOCTI HaBeieHUX BuIle pobir. Taxi
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CXeMHU Ha3Baji MOJAEJISIMH KHUTTEBOTO MUKIY. ICTOPUYHO IIepIoI0 3aCTO-
COBYBaJIaCcH TaK 3BaHAa sodocnadua, abo Kackadua, Modeav, 3a AK0I0 BBa-
JKAJIOCH, 1[0 KOyKHA 3 PobiT BUKOHYETHCA OAUH pa3 i B TOMY MOPAIKY, B
AKOMY IX TepesiyeHo BuIle. IHaKITe KaKyuu, pobuiIoca IPUITYIIeHH, 1110
KOXKHY 3 pobiT 6yJe BUKOHAHO HACTINILKH peTeabHO, 1o micuas il saBep-
HIeHHA ¥ lepexoAy A0 HACTYHIHOI pofoTH IOBEPHEHHSA A0 IONepeaHLol He
norpibuo. Ha puc. 2.1 nokasano mocxifoBHicTs pobiT 3a 8odocnadrow
(rxackadunow ) modeanio. IloBepHeHHS A0 MOYaTKOBOI cTafii pobiT mepex-
f6ayaeThbes, AK 0AYNMO, JIMIe AK PDE3YABTAT CYIPOBOMAMKEHHA.

ITinxicTs Takol Mozesi monATae B TOMY, 10 Brepiie Oyiio sadikcoBano
IIocTioBHicTH IpoLeciB po3pobKu Ta cTazil TOTOBHOCTI HPOrpaMHOrO IpPo-
OYKTY, a HeJIOJIKOM € Te, IO B i1 KOHIIENIiI0 NOKJIafAeHo Modenhb habpuKH,
KOJIX IPOAYKT IMPOXOJUTH cTaAil Bif 3aiyMy A0 BUPOOHUNTBA, MiCNA YOro
TIepeaeThCs 3aMOBHUKOBI K T'OTOBHIT BUPi6, 3MiHY AKOT0 He nepeabdaueHo,
Xoua ¥ MOKJIMBA 3aMiHa Ha iHILINI NoAiGHMIT MPOAYKT Vv pa3i pexaaMauii.

Bnsnauenust BUMOr j
IIpoexTyBanHA
CHCTEMH |
Peanizauis

CHUCTEMU . I

Tecrysaunsa cucremu
Ha BimmosignicTs

npoeKTy (Bepudikania) I
TecryBanHsA cucremMu

Ha BIANOBigHICTEH
BUMOTaM |

————————————————————————— CynpoBoiskeHns

A 4

—_—— e - — — —4

Puc. 2.1, Bopocnmaana Mojeib JKMTTCBOI0 MMKIY NMPOrPAMHHX CHCTEM

[ mporpaMHOro mpogyKTy TaKa MOJeNh He IiAXO[UTh 3 KiJIbKOX
npuunH. [To-niepiure, BUCaOBIEHHS BUMOT 3aMOBHUKOM — Iie cy0’ €K THBHMIA,
HedopManizoBaHuil Ipolec, IKK, AK 3acBiAuye 6araTopiuHMil JOCBig, MOXKe
faraTopasoBo YTOUHIOBATHCA IIPOTArOM Po3pobku i HaBiTh micsa ii saBep-
LIIeHHA Ta BUIIPoOOBYBaHHs, SIKIO 3’ CYETHCH, 10 3aMOBHUK “XOTiB 30BCiM
inme”. Io-gpyre, 3MiHIOIOTHCS OGCTABMHA TA YMOBU BUKOPUCTAHHS CUCTEMH,
TOMY 3araJIbHOBU3HAHUM 3aKOHOM IIPOTrpaMHOI iH)KeHepil € 3aKOH eBoIoL|i,
KOTpH MoxHA chOpMy II0BATH TaK: KOMKHA JAiloya NIPorpaMHa CHCTEMA 3
yacoM 11oTpedye 3MiH a60 mepecTae BAKOPHUCTOBYBATHUCH.
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3Baykalouy Ha HeoOXigHicTh eBoJONIil, BOAOCHATHY MOJAENAh MOMHA
POSTAALATH AK MOMAEJE KUTTEBOTO IIMKJIY JIUIe AAA Hepiroi Bepcii pos-
pobxu. Bpaxosyiouwn, mo Ha KOXKHil crafil pobiT Moske BUHUKHYTH 1O-
Tpeba sMiH, i mo morpeby mae GyTH 3aZ0BOJIEHO TAKHUM YHHOM, I100
JOKYMEHTAIlif, AKa € IPOAYKTOM Ko:KHOI cTazil (onme BuMor, onnc npoek-
Ty TOILO), BiAToBifana gificHoMy craHy po3po0KH IIicis BHeCEHHs 3MiH,
6YJI0 CTBOPEHO TAK 3BaHY CIipasbHY MOZENb PO3BUTKY pobiT, BigMiHOIO
AKOI € MOJKJINBicThL 6araTopa3oBOro MOBEPHEHHA 40 cralii dopMyioBaH-
HS BHMOTI' 40 Po3po0xy 38 6yab-aAKoi craaii pobiT, AKINO BUABUTLCA He-
06xigHiCTL BHECEHHSA 3MiH.

Ha puc. 2.2 nopano 306pamxenHa cnipanbHoi Mozeni pospobku, B
Axiil koxHWH 3BiH cripasi BignoBinae ogHi 3 Bepciit pospobku. Ha koxuii
crajii pospobku ananizyerbes nmorpeba 3MiH, a BHeCEHHS 3MiH HaA OYAb-
AKi# cranii 0608’ A3K0BO MOYMHAETHCH 3 BHECEHHSI 3MiH {0 MOMEpPegHbO
3aikCOBAaHUX BUMOT.

Awnaniz BumMor

Tecrysanua

Bepcia 3 | Bepeia 2| Bepcis 1

IIpoexr

Peanizanis

Puc. 2.2. CripanbsHa MoJenh KUTTEBOTO IHKJIY PO3PO6KH
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KoxTpoasHi 3anuTanusa i 3aBaasHsd

1. ki Tpm YMHHUKY BHM3HAYAIOTH €TAJOHHY MOJENh HpOrpaMHOI
imxeHepii?

2. Axui BU MaOTh IPOAYKTH NPOTPAMHOI iHMxKeHepii?

3. HasBiTh ros10BHi pecypcu IporpaMHoil iHkeHepil, 1o BUSHAYAIOTH
eeKTUBHICTE pO3pO0OK NMPOrpaMHoOro 3abesneyeHHA.

4. CpopmymoiiTe BUSHAUEHHSA KITTEBOTO IUKJIY PO3POOKH IIpOorpaM-
HOTO 3a0e3reyeHH .

5. Ha3BiTh TpM OCHOBHIi I'Pyn# IPONECIB KUTTEBOTO IUKAY.

6. [IepeniuiTes mponecy KOKHOIL 3 rpym.

7. fAxuit MixKHAPOAHUIA CTAHJAPT BU3HAYAE NepeNik i 3micT nmporecis
SKUTTEBOTO LHKJY IPOTPAMHOrO IPOAYKTY?

8. Yu Bei mponecH, 3a3Hav€eHi B CTAHAAPTi, Ma€ 6yTH BUKOHAHO B KOMKHI
po3pobiii mporpaMHoro sabesmeueHHA a60 UM HAAAE CTAHAAPT TaKi MOMXKIN-
BOCTI, AK1 MOXKYTE 6YTH aKTYaJbHUMH /A KOHKPETHOIO BUNAAKY 7

9. HasBiTh eTanu mpoliiecy po3pobk# IporpaMHoro 3abe3nedeHHs .

10. OcHoBHI Mofeni KXNTTEBOTO LUKJY pPo3po6KM NPOrpaMHOTO 3a-
fOesmmeyenHd 1 Ix BiAMiHHOCTI.



I'masa 3. IHXEHEPIA BUMOTI

3.1. InkeHepia BHMOr AK IpoIec

KoxxkHa cmucrema — me neBHHI NHepeTBOPIOBAY, YHI0O HNOBEAIHKY i
BJIACTHBOCTI IKO1 MU 6yAyEMO B IIPOIECi CTBOPEHHA IIPOTPAMHOL CHCTEMH,
1 I(0 MOBEiHKY Ta BJIACTHBOCTL MU 00MPaEMoO Tax, 1106 PO3B’ A3aTH HaILY
npobiemy. :

IIporpamea cucTemMa — Ie I€BHA MAaNIWHA, KOTPA BBOAUTHCH Y CBIT
JJIA TOTO, 100 BIJIMBATH HA HHOTO. YacTKH CBiTY, Kl BILIMBAIOTH HA
Mamugy ab6o mianamoTees ii BIINBY, CTAHOBJIATH TaK 3BaHUI domen npu-
KaadHot 2any3i a6o domen 3acmocysarhs. ONUC UBHOTO BILIMBY Ja€ BIAMOBiAL
Ha sanuradad “Illo po6utk cuctema?” i BU3SHAYAE BUMOrH [0 CUCTEMH Y
dopmi yrog mixk 3aMOBHMKOM 1 BUKOHaBIeM. fIK BOHa 1ie poOKUTH, BU3HA-
Ya€ ONNC MALIIUHMU.

Bynemo HasuBaTu sumozaMu 1O IPOrPaMHOI CHCTEMH BIACTHBOCTI,
SIKi MaloTh OYTH B CUCTE€MH, AKIIIO BOHA aJeKBATHO BUKOHYE CBOI PyHKIII.
IpuxnagaMu Takux QyHKIIH MOXYTE OYTH: aBTOMATH3AIliA IpATAMAH-
HUX IepcoHaly o00oB’si3KiB, sabesledenHs KepiBHuIlTBa iHoOpMalicio,
NoTPi6HOIO AJisi YXBAJEHHS PillleHb, KepyBaHHA Qi3MYHUMU IPUCTPOAMH
BHPOOHMYOTO mporecy Toiro. TobTo, mporpaMHa CUCTEeMAa MOKe MOJEIIIo-
BaTH JIOCUTH CKJIAAHY AisLIbHICTE JIIOEH Ta opranisaliil, iIXHb0I B3aeMOAil
3 (pisMYHUMU DPHUCTPOSAMH TOINO. BiATIOBiAHO A0 ITHOr0, BUMOTH JIO HPO-
TPAMHOI CHCTEMH MAIOTh BijoOpakaTu BCi TpYAHOIIL TaKOi HiAJNBHOCTI.

B cyuacHux indhopmauiianx TexHogIoriax asa KUTTEBOrO MUAKIY, Ha
AKiN QiKCYIOTHCA BUMOTY Ha PO3POOKY NPOrpaMHOro 3abe3neueHHs, € Bu-
3HAYAJNLHOIO IJIsl OT0 AKOCTi, TepMiHiB Ta BaprocTi pobit. Came Ha it
dazi mae 6yTu 3adikcoBano peasbHi HoTpebu KOPUCTYBAUiB, IO CTOCYIOTh-
cA QYEKIIOHANTBHUX, ONEPAlliiHUX Ta CePBICHUX MOMKJIUBOCTEH Ta AKi Oe-
peThcA peasisyBaTy po3pobuuk. TakuM YMHOM, HA i (hasi JOMOBIAIOTH-
Cs 3aMOBHUK i BUKOHABEIlb, 1110 BU3HAYAE IIOJAJIBIII il BUKOHABIISA.

iza noMuI0OK Ta HEYITKUX HEOJHO3HAUHMX (DOPMYJIIOBAHB HA Liii
¢asi xysxe BucoKa, 60 yac i 3acobu BUTPaUaIOTHLCA HA HEIOTPiOHY 3aMOB-
HUKOBIi Iporpamy, ockiJbKY BiH MaB Ha yBa3si 30BciM iHIne, ajie He 3yMiB
copmymoBaTH cBOI noTpebu. BHECEHHA HEOOXiAHUX KOPEKTHB MPH IIbOMY
MO’ € BUMAaraTu 3HAYHUX [1epepoboK, a iHKOJIN i IOBHOT'O NEPePOEeKTY-
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BaHHA i, BifnoBigHO, mepenporpaMyBaHHsa. TuM YacoM crarucTHKa mo-
Kasye, 110 BiICOTOK IOMMJIOK Y IOCTaHOBIIi 3aBAAHB [IEPEBUIIYE BiICOTOK
IOMUJIOK KOXYBAaHHA, 1 Ile € HACILIKOM cy6’€eKTHBHOTO XapaKTepy Ipo-
necy GpopmMyal0OBaHHA BUMOT Ta MalsKe MOBHOI BificyTHOCTI 3acobiB #oro
dopmanizanii. Tak, 3rifjHO 31 CTATHUCTHKOIO, B AMEPHIIi BUTPAUAETHCH
mopiuao xo 82 mupx jJonapiB Ha NPOEKTH, BU3HAHI micjas peasisamii
TAaKNMH, 1[0 He BiANOBial0TE BUMOraM 3aMOBHHKA, iHaAKIIe KaKy4H,
HenoTpioHuMHU,

Jitounmu ocobamMu mporecy (popMyTIOBaHHA BUMOT €:

— Hocii iHTepeciB 3aMOBHUKIB (JOCUTH YaCcTO 3aMOBHHKA pelpe3eH-
TYIOTH KiJIbKa npodeciiiAux rpyn, norpedu AKUX MOMKYTh MaTH He JHIIe
BiZAMiHHOCTi, a ¥ HaBiTH cymepeYHOCTi);

— oneparopM, KOTpi 3AifiICHIOIOTh 06CSYrOBYBAHHA Wi 4yac QyHK-
IiIOHYBAHHA CHUCTEMH;

— pO3POOHUKU CHCTEMH.

Jo npouecy ¢opMyJIIOBaHHA BUMOT BXOAATh KiJbKa IiAIIponecis.

36upanus sumor. JIxepesamMu BiIOMOCTEH PO BUMOIrY MOKYTh Oy TH:

— MeTa Ta 3aBAaHHSA CUCTeMH, AKi hopmymroe samoBuuk. Ciij 3a3Ha-
YHUTH, U0 Ipy 6e3yMOBHIN NPiOPUTETHOCTI AYMKH 3aMOBHUKA TpeGa MaTu
Ha yBa3i Hebe3leKy HEOAHO3HAYHOrO PO3YMiHHA ITUX (JOPMYJIOBAHb 34-
MOBHUKOM i PO3POOHHUKOM, a TAKOJK BJIACTUBICTH JIOJMHHU 3aMOBYYBATHU
faraTo BU3HAYAJNBHUX NOAPOOULb, II[0 € He 03HAKOIO 3J101 BOJIi, a Julie
HacjaigkoM abo 3abyabkyBaTocTi, ab0 BIIEBHEHOCTI, IO e “3arajgbHO-
Bizomo”. Tomy (popMyTIOBaHHA 3aMOBHUKA ILAJIATAIOTH TITUOG0KOMY OC-
MHUCJIEHHIO 3 OOKY BUKOHABLISA;

— nioya cucrema abo KOJIeKTHB, KUl BUKOHYE 11 pyHKIii. JocuTs
YacTo CHCTEMA, KOTPY 3aMOBJIAIOTH, Ma€ 3aMiHUTK CO00I0 MONEPEAHIO CH-
cTeMy, 110 Bake He 3aJI0BOJIbHSAE 3aMOBHUKa, abo neBHi hyHKIil airouyoro
nepconany. BuBueHnHsa it pikcailia HaABHUX PYHKIIOHATBHAX MOMKJIN-
BOCTel cTBOpPIOE 6a3y, PO3NTUPEHHS AKOI AO3BOJIUTHL CHOPMYJIOBATH BU-
MOTH J0 NOTPi6HOI cHcTeMH, B AKUX BPaXYy€E€TbcA HaOYTUH NOCBiJL 3aMOB-
HUKa. [ns 11bOro IKepesa TAKOIK € NeBHA HeGe3leKa nepedeceHHs Baj
opraHisaliii nmomnepeaHboi cuctemu B HoBY. Hampuwkiaza, posnopin
000B’A3KIiB cepell NepCOHANY IIEBHOIO BIAAINY CKJIABCS iICTOPUYHO BIIPO-
JOBXX MOCJIJOBHOTO PO3MIMPEHHS KaJpiB i € HeAOUiJLHHM BiIHOCHO
¢dyukniit Bigginy. Tomy, BMBUalOum Ailouy cucTemy, Tpeba BMijo
BiJOKpeMHUTH TOTPeOH NpobdaeMH, AKY PO3B’A3ye cCucTeMa, Bij 3axkaaje-
HHX Yy CTApy CUCTEMY HEBJAJHX OpraHisaunifHux pinienn. 3 oraaxy Ha
e, Ipolec ypaxyBaHHSA Ail04oi CHCTEMH Mif 4Yac CKJaJaHHS BUMOT O
HOBOI AOIiJILHO MPOBECTH 3a TPU KPOKH:

a) 3a NepIINM KPOKOM BHBYAEMO (PiBHUYHY CTPYKTYPY Aif0O40i cHCTe-
MU (He3aJexKHO Bij TOro, aBTOMATH30BaHA BOHA UM “JIIOACHKA”);

6) 3a ApyruM KpoKoM poOMMO JIOTiuHe y3araJibHeHHsA BHABJIEHUX Ha
nepiiomy etaiti QyHKILi# Ta 0co6aMBOCTEM, BUALIAIOUH Ti, IO B1JI0OpasKalOTh
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IIOCTABJIEHY Tepes po3pobKoio mpobaemMy, Ha BiAMiRy Bif 3aKJafieHUX Yy
CTapy CHCTEMY OKpeMHX IUIAXiB pos3s’sasaHHa npobiaemu (iHKomu He
30BCiM BAaIuXx);

B) 3a TpPeTiM KPOKOM BM3HAYAEMO JIOTiUHe PO3IIMPEHHA QYHKIIIH,
BUABJIEHUX HA APYTOMY KDOIli, AKe BiAmoBigae morpebaM HOBOI cucTeMH
SK PO3BUTKY iCHYIOUOI B 3aJaHOMY HanpsaMi; BU3HAUEH] (byHRuu dopmy-
JII0EMO K BUMOTHU 0 HOBOI CHCTEMHU;

— zaraJjbHi 3HaHHA 1070 IpobaemMuol ranysi samoBruKa. Bin dop-
MyJI0€ i poadymie ¢Boi nmpobaeMu B TepMiHax MOHATE MeBHOI npobiaemMHOI
ranysi i, AK 3ragyBajiocs BUIILE, 3aMOBYYE IIOAPOOUIIi, KOTPi HANEXKATH
caMe JI0 3araJILHOBiJOMHX 3HaHb (aje, Ha »KaJjb, TLIbKY cepel npodecio-
HaJIiB BiamoBigHOi ramuysi);

— Bigomui cTaHAaPTH 3aMOBHHKA, KOTPi CTOCYIOTI:CJI opraHisamifiaux
BUMOT, cepeioBuna hyHKIIOHyBaHHI MalbyTHBOL cucTeMH, i BUKOHAB-
CBLKHX Ta PECYPCHUX MOXKJIMBOCTEI.

Meronamu 36MpaHHa BUMOT HalfyacTinie €:

— iHTepB’I0 3 HOCiAMU iHTepeciB 3aMOBHHUKA Ta OllepaTOpamu;

-— CHOCTEepEXKEeHHA 3a poboTO 410901l cHCcTEMM 3 METOIO BiJoOKpeM-
NeHHA ii opraHivHuUX BaacTUBOCTEH BiJ THUX, IO 3YMOBJEHI CTPYKTY-
poIo Kaapis;

— (ikcanisa cuenapiis ycix MOMJINBUX BUMIAJKiB BUKOPDUCTAHHSA CHUC-
TEeMU, BUKOHYBAHHUX IIPY LIbOMY CHCTEeMOIO YHKIiH, posel ocib, korpi
3amycKalTh ni cuexapii abo BsaemozinoTh 3 cucreMow mix gac ii
GYHKIIIOHYBaHHA.

IIponykToM npouecy 36MpaHHs BUMOT € HehOpMAaIi30oBaHUI OIIUC ITMX
Bumor. Taknit onnc € QaKTUUHUM KOHTPAKTOM Ha PO3pOOKY Mi2K 3aMOB-
HUKOM i BuKoHaBleM. OO6UABi 3a3HaUeHi CTOPOHH MalOTh PO3YMIiTH #Oro

3MiCT, OCKiJIBKH lie PO3YMIiHHSA rapaHTYye€, IO CHCTEMA, B PO3POOKY SKOI

Oylle BKJIAZeHO TIPAI0 BUKOHABIA, 3aJ0BOJILHUTH 3aMOBHHKa. Tomy
HOTAILi}0 3raIJaHOTo BUIIE OIIUCY Ma€ OYTH Opi€eHTOBaHO Ha JIOKUHY. Boa-
Houac el ONMC € BXOJOM JJIA HACTYITHOTO IIpoIecy iHxeHepii BUMOr —
aHaJizy BUMOr. Bukonasuem nporo npomecy € po3pofHUK, a 3aBIAHHAM €
TIoJlaNIbIIIe YTOYHEHHA i (hopMasrisanisd BUMOT Ta iXHe JOKYMEHTYBAHHS B
HOTAlil, 1110 € OXHO3HAYHO 3P0O3YMiJIOI0 KOJEKTHBY PO3POOHUKIB AJIs 1O-
JaJIbIIIOT0 IIPOEKTYBAHHS, peajisanii, TeCTyBaHHA, JOKYMEHTYBaHHSA IIPO-
rpaMHOIO NPOAYKTY Ta IHUTUX HeOOXiAHMX MPOIECiB JKUTTEBOrO ITUKIY
po3pobku (zus. m. 2).

Ananis sumor. IlepmiuM KpokoM aHanisy mae 6yru kiracudikamis
BUMOT. MHOXKMHY 3i6paHMX BUMOT MOYKHA PO3MOAIIUTH MiXK JjBOMa ro-
JIOBHUMH KaTeTOpPisiMIT:

— 71, 110 BiOGpaxKaloTh MOMKJIMBOCTI, AKi TOBUHHA 3a6e3neunTtu cu-
CTeMAa, HA3BaANU PYHKYIOHANDHUMU BUMOZAMU;

— Ti, 1110 BiJo6paxkaloTs 0O6MerKeHHs, 0B’ A3aHi 3 PYHKIIOHYBAHHAM
CHUCTEeMU, Ha3BaNH HePYHKYIOHALbHUMY BUMOZAMU.
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Ilepitia 3 HaBegeHUX KaTeropiit gae Bixmosizp Ha sanuranusa “Ilo
pobuTk cucrema?”, a Ipyra BUSHAYAE XaPaKTEPUCTUKM i po6OTH, HATIDH-
KJaJ, 1110 EMOBipHiCTE 30010 CHCTEMM IIPOTSIrOM TOAUHY He MOJKe IIePeBU-
ITyBaTH OfHiel MinbHOHHOI.

HedyuknioHanbHi BUMOTH MOMKYTh BUCTYITATH AK OKDEMUH YMCEb-
HUI TTOKAa3HWK, HAIPUKJIAL Yac YeKaHHsA BiAmoBizi aboHeHTa He MOXKe
MMepeBHUINYBATH IIiBCEKYHAM, IHKOJM BOHU MOMKYTH MaTH KOMILJIEKCHMIA
xXapakTep i morpeGyBaTH AJis CBOTO BTLJIEHHA CYKYIIHOCT JeTanizoBaHUX
BJIACTUBOCTEM, HATIPUKJIAT “IiABUIITNATH KiNbKiCTh 06CTYTOBYBAHUX KJIIEHTIB
yaBiui”.

€ KinbKa K1aciB HeQYHKIIOHATbHUX BUMOT, CYTTEBUX AJHA 6iasIIoCcTi
IIPOrpaMHUX CUCTEM, AKi BUPaKaoTh OOMeIKeHHA, aKTyasJ bHl A 6ara-
THOX NpobieMHNX ranyseil. Cepe HUX HA3BEMO TaKi:

— BHMOTH KOH}ieHIianbHOCTI;

— BigMoBocCTiHKiCTD;

— YHCJIO KJIIEHTIB, KOTPi OAHOYACHO MAIOTh JI0CTYI A0 CUCTEMU;

— BuUMOTH Oe3neKu;

— yac YeKaHHA BilnoBial Ha 3BepHEHHA A0 CUCTEMM;

— BUKOHABCHKi SIKOCTI cucTeMHu (0OMeXXeHHs 00 pecypciB mam’ siTi,
IIBUAKiCTh peakIlii Ha 3BepHEHHA N0 CUCTEMU TOLIO).

Hnsa GinplnocTi Ha3BaHMUX KJaciB Moke OyTu 3adikcoBaHO cnieKTp
XapaKTepHUX NOHATH, AKi IMO3HAYAIOTLCA TEPMiHOM deckpunmop i aki
3aCTOCOBYIOTBCA AJIA po3KpuTTA iXHBOI cyri. CKJiaj AECKPHUIITOPiB
3aKpinJieHo Y BiANOBIAHUX Mi’)KHADOAHUX Ta BIAOMYMX CTaHAAPTAX, ILO
IO3BOJIAE YHUKHYTH HEOAHO3HAYHOCTI TJIyMayeHHA 3i0paHux BUMOT.

PYHKIIOHAJLHI BUMOTY 1I0B’s13aHi 13 CeMAHTUUHUMH OCOOJIUBOCTS-
MH npolieMHOl ranysi, B Mexax siKOI IIanyerbcst poapobka. IIpobiema
TepMiHOJOTIYHUX pOo30iXKHOCTEe! IJis HUX € JOCUTH BILJIMBOBHUM (PaKTO-
poM yckaaadenusi. Ha »xanb, pobasitbesi cipobu po3B’sizaHHA 1i 11d-
XOM CTaHAaApTH3aIlil TepMiHoJOril Julle ANA KiJIbKOX NMpobGJeMHHUX ra-
ay3el, N AKHUX BJIACTUBHI iIHTeHCUBHUN PO3BUTOK KOMII IOTEPHHUX CUC-
TeM, HAaNnpUKJIaj] AJNA aBiOHIiKM Ta MeAUIIMHHM. AJle MOYKHA 3acCBLAYMTU
HAABHICTH CTIKOI TEHAEHILi] 10 CTBOPEHHA CTaHAAPTH30BAHOTO NOHATIN-
Horo 6asucy OinbrnocTi npo6GleMHUX rajayseid, AKi HaOyBaloTh NEeBHOI'O
JOCBiy KOMIT toTepisarii.

HacTymauM KPOKOM aHaJidy BUMOT € BCTAHOBJIEHHS iXHLOI Npiopu-
TeTHOCTi, 60, AK 6yJI0 BKA3aHO BUIIle, BAMOTH, BUCYHYTi Pi3HUMH HOCiAMH
inTepeciB y cucremi, MOXYTh KOHMJIIKTYBaTH MiK coboro. Kpim rToro,
KOYKHA 3 BUMOT IOTpelye AJI CBOrO BTiJIEHHSA NEBHUX pecypciB, HaJJaHHA
AKHX MOX<e 3aJIeKaTH TAKOM BiJl BUBHAUEHOro HJiA Hel upiopurtery.

BusHaueHHs BIIMBY BUMOT HA ITOTPeOH B pECYPCaX € TAKOIK KPOKOM
IpOIeCy AHAJI3Y BUMOT.

ITe ogHUM i3 Ba)KIMBUX 3aBAaHb aHAJI3Y € nepeAbaueHHA MOKIUBHX
3MiH y 3i6paHnx BUMorax i 3abeaneueHHA MOMKJINBOCTEI BHECEHHA Nlepe-
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OauyBaHUX 3MiH 6€3 CyTTEBOro neperaany Beiel cucremu. Taxi MOMKINBOCTI
MaroTh 3abes3neunTy Husyuicms cucTeMHu Ta il 3aaTHiCTs 4o agamTaiii.

Hapemri, B mpoueci ananisy BuMor Mae GyTH IIepeBipeHo IpaBIuBicThL
Ta BiATIOBiAHiCTE iX iHTepecaM 3aMOBHMKA, BHUCJOBJIEHUM yciMa HociaMU
iHTepeciB IIbOTO 3aMOBHUKA. ’

IIpogykrom npouecy aHarisy € modyaoBaHa MOJe b IPO6IeMH, OPiEH-
TOBAHA Ha II PO3YMIiHHSA, AKOr0 Ma€ NOCATHYTH BUKOHABEIh JO IIOYATKY
IIPOEKTYBAHHSA CUCTEMHU.

3.2. KonnenryajisHe MOJAeMIOBAHHSA NMpPobGaeMu

3.2.1. Mera

IIponec nobynosu mozmerni npobiemu, opieuToBanol Ha Ii posyminns
JIIOAVHON, HA3BEMO KOHUyenmyaabrhum modenwsaruam. Koxxua npobirem-
Ha rajJysb — Ha3BeMO ii JOMEHOM — Mae€ BJIACTUBY 1l CHCTEMY IIOHSTS,
3HaloMy TiTBKY BiamoBignuM nmpodecionanam, cBoo cUCTEMY “3aMOBUY-
BaHHA” TOro, IO Mae BBa)XATHCA “3araibHOBiJOMMM” y paMKax CBOro
ZIOMeHy, CBOI XxapakTepHi BiacTuBocTi (aTpnbyTH), BiAHOUIEHHA Ta IIpaBu-
Jra noBeAinkM. OgHAK POJIb KOHILENTYaJIbHOI MOZEJI II0JIAraE B TOMY, 11106
6yTH HmOocepeJHWKOM Mik npodecioHasaMu, KOTPl HaJeXaTh 40 PisHuUX
JIOMeHiB, HAIPDUKJIAK, AK IporpaMicTu Ta ¢axisui 3 Oyxraarepii. Ctyminn
¢opmasizanii iel Mmogesni mae 6yTu mocraTHiM, 1106 3a6e3nedyyBaTh TOUHICTD
Ta OJHO3HAYHICTH TPAKTYBAHHA HOCisAMM iHTepeciB y po3pobui, i BogHOYaC
He HagMipHHUM, 11100 OyTH ZOCTYIHUM AN PO3YMiHHA He JHIIEe MaTeMa-
THKaM 3a haxoM, i cipoMoKHUM Bifo6pasuTu Jerasi Gpaxosux mpobiaem
6araTbox BepCTB creliaaicTiBb.

BpaxoByoun ckJIafHICTH Ta PO3MAITTA 3aBAaHb, AKi BUPIMIYIOTLCH
3a JOIOMOTOI0 IPOI'PAMHHUX CHUCTEM, BUHAHTH €AUHY MOAENb IJIA BCiX
OKU IO He BRayocs. AJjie € KiJIbKa Ipono3niii HoTalii Ansa mogeseii,
10 JOCHUTH aAeKBaTHO BimoOpa’kaloTh OKpeMi acneKTu upobiem, a B
cBOiii KOMGiHanii OXOIIIOTE NPo6JeMu 3 AOCTATHLOKI IIOBHOTO. Po3-
TASAHEMO 1ii IPOMO3uItii.

3.2.2, Omnrosoria fomeny :

Haiinepmioro 3 Mozeseit JOMeHy MOKe BBAXKATHCS HOr0 MoHsATiiiHa Gaza,
TOOTO CHCTEMA HOHATD, 33 JONOMOTOI0 AKOI (DOPMYJIIOIOTHCS BCI ACIIEKTH IIPO-
6semu. ITonsrriiina 6a3a BH3HAYAE HE JIAILIE TEPMIiHOJIOTII0, AKOI0 MAIOTh KODH-
CcTyBaTHCA HOCII iHTepeciB, KOTpi 6epyThb yuacTsh y Ipoleci aHaxisy BUMOT, a
TaKOK i CyTTEBL BIIHOCHHM MiX HOHATTAMU TA IXHBOIO iHTEpIIPETAIlicIO.

CyxynHicTh TepMiHOJIOrii, IOHATH, XapaKTePHUX AJ1A HUX BiIHOCHH i
napajgurmMu ixHbol iHTepnperanii B MeXax JOMEHY NPUHHATO HA3UBaTH
OHMONRO0ziEW JoMeENY.
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3micT MOHATTS MOsKe 6y TH 0XapaKTepH30BaHO CYKYIHICTIO CIiIBHUX
icTOTHHX OBHAK TUX SBUII Ta IIPEAMETiB, AK] [I03HAYAIOTHCA HATMEHHAM
nonammas. CyKyIHiCTb ABHUIL, OXOMJIEHUX TOHATTAM, Ha3UBAECTHCH OTO
obcsazom. Y MEHTAJbHIN AiAIBHOCTI JIIOAMHY 3aCTOCOBYIOTHCA BiHOIIICHHSA,
AKi JO3BOJIAIOTE OYAYBATH ITOXiAHI IIOHATTSA i BCTAHOBJIIOBATH MiXX HUMH
3B’ askHu. Cepel TaKMX BiHOILEHDb Ha3BeMO HAWTIOMIUPeHiTi;

— y3arajbHeHHs -— Ie 3BYXKEHHS iCTOTHUX O3HAK NOHATTS, IPHU
IBOMY POBLINPIOETHCA KOJO OXOIJIEHUX MOHATTAM 00’ €KTiB, TOOTO HOro
obcar. IIpukaaau: ceilickka TBapuHa € y3araJbHeHHAM IIOHATHL CBUHA,
KopoBa Ta 6araTrbOX iHINMNX;

— KOHKpeTH3allig — Iie JOJABAHHSA iCTOTHHX O3HAK, 3aBAAKU YOMY
3MiCT OHATTSA POSLIUPIOETLCS, 4 00CAT NOHATTA 3BYKyeThes. Hanpukiag,
CTYAEHT KOHCEPBATOPIl € KOHKPETU3AIIE€I0 3araJIbHOTO TIOHATTS CTYAEHT;

— arperania — e o6’eAHAHHS HMUBKH IIOHATHL Y HOBE IOHATTSH,
icToTHi O3HAKM HOBOI'O IIOHATTS IIPU LBOMY MOMKYTbH OyTm abo CyMoOm0
03HAK KOMIIOHEeHT abo cyTTeBo HOBUMH. [IpHMKJIAZOM MEpIIOro THIY €
TMpaibHA MAalINHA 3 IeHTPU(Qyrolo, IPYroro — aBTOMOOLIb AK KOMITO3UILis
KoJlec, ABUI'YHA, KOPITyCy, KepMa Toio. BigHoIleHHs arperalii yacTo Mac
Ha3BY BiIHONIEHHSA YacTKa — IliJe;

— acolriania — 1e HaAOiNbLI 3arajiibHe BiNHOIIIEHHS, 1110 YTBEPIIKYE
HAABHICTL 3B’ A3KY MiXK MOHSATTAMHU, HE YTOUHIOIYH 3AJIEHOCTI MixK IXHIM
3micToM Ta obcAramu.

Ina oxkpeMux AOMEHIB MOXKYTh BUKOPHCTOBYBATHCSH clieliudiuni ans
HuX BigHomenna. Hanpukaan, kataaizatop — y Ximii, HAIAKOK-IIPEIOK — Y
redeasorii, pig-Bun — y Giosorii Tomo. Pikcaiia B oHTOIOrI BiJHONIEHL
MiXK IOHATTSAMH CTPYKTYDY€E IOHATIHHUI 6a3ric AOMeHY MPobJIeMHOI ranysi.

OHTOJIOTiA JO3BOJIAEC BTPUMYBATH KOPHCTYBaua B MAKCHMAJIHHO MOMKJIH-
BOMY IIDOCTOPi BUBHAYEHUX HAIleDel, MOKJIHBOCTEH, 3MICT AKHUX 3a(hiKCOBAHO i
BiH 3pO3yMiuii STk pO3POOHUKOBI, Tak i 3aMoBHUKOBL. OYeBUAHO, 1110 nepedy-
BAHHSA B TAKOMY IIPOCTOP1 PAPAHTYE OOHMABI 3rajiaHi BHIIE CTOPOHU AOTOBOPY
(sixmit maTepiasizoBaHo y (OpPMi BUMOT) Bijf BBAEMHUX HENOPO3yMiHL. Oue-
BHIHO TAKOK, IO AJIA BITHOCHO HOBHX i JOCTATHBO CKJIAJHHUX CAJIy3ei 3aCTO-

'CYBaHHA KOMII'IOTEPHUX CUCTEM HOBHHIM CIIEKTD MOMKJIMBOCTEH nepeabaunTu

BAXKKO, TOMY BasKJIMBY POJIb BiJIirpa€e acieKT BHECEHHsI 3M1H Y BMMOTH.

JInsi mIpeAcTaBIEHHA OHTOJOTIM BHKODHCTOBYIOTHCH cHeniaJbHI
Horauiil. Hanpuknag, aiarpamu cyTHicTs— 3B’ 30K MaloTh hopMy rpadis,
Yy ByaJax AKUX JIeIKATh NOHATTS, 4 AYrH BiANOBiAIOTH BiAHOIIEHHAM
mixk aumMu. Ciig 3a3HaAuUUTH, 10 YV 3B’ S3KY 3 iHPOPMATHUIAIIECIO KUTTHA
CYCIILIbCTBA OIMMUPIOETHCHA TEHACHILIS CTBOPEHHA i CTaHAapTH3Aallii OHTO-
JOTi# AJIA OKpeMUX NPOBJIeMHNX Tajy3ei, 10 CYTTEBO clpollye GopMy-
JIIOBAHHA BUMOT' Y TAKUX ranys3fax.

¥ po3pobKy rasy3eBMX OHTOJIOTIH BKISAAETHCA YUMAJO iHBECTHIi,
HaBiTh NobyaoBano 6ibniorexku paxoBux ouroJoriii [3], Ta, Ha Kajb, HE B
Yxpaisi, ge Taka pobora ire it He nounHanaca. Tpeba ckasatu, 150 o0y-
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IoBa M CYIIPOBOAKEHHSA HAI[iOHANLHHAX (axOoBHX OHTOJIOTiH Ta rapmo-
Hizamis iX i3 3aKOPAOHHUMH 3pasKaMu IIPUHECE BeJINKY Bifjlauy Bij BKJIa-
JeHUX iHBecTHIilt, NOBBOJIHTEL 3aHOTYBATH aKTyaJbHHH CTaH CIpaB y
Biamosimui#t ramysi, CTBOPUTH cepedOBHINE B3a€MOpPO3YMIiHHA @ 06MiHy
IYMKaMHu BiTuM3HAHUX IpodecioHasiB AK Mixk cofolo, Tak i 3 MiXKHa-
POIHOKO CIIIIBHOTOIO BiTOBIAHMX crreniaJIicTiB.

V¥V 3Hauymux A cycruinbersa npodeciax Taka podoTa JeKHTh Y pycii
nomiTHOI TeraeHil dikcaiii meobxinHoi cymu npodeciiiHux 3HaHb, 110 A03-
BOJISIE IIPOBOAUNTH AKPEIUTAIIII0 BINTIOBIMHIX HABYAJIbHUX IIPOrpaM HaBUAb-
HHX 3aKJafiB Ta ceprudikalliio crenianicriB Ak y Macmitabi okpeMoi aep-
JKaBH, TaK i B MbxHapogu. My mMacirabi. OToke, yce 3a3HAUeHe 3aCBiAUYE, LI0
PO3ropTaHHsA pobiT i3 cTBOpeHHA HAIIOHAJIBHUX OHTOJIOTIH y)Ke Ha vaci i €
KPOKOM A0 iHTerpaimii Hammux daxiBnoiB y MisKHAPOIHUI KOHTEKCT.

3.2.3. MopgeJi nMHAMiYHUX IBUIN AOMEHY

Poarnauyrti B n. 8.2.2 oHTonorii BigoOpakaioTh CTaTHYHI BJIaCTH-

BOCTi AIBMII] JOMEHY, SAKi He BPaXOBYIOTh iXHiX 3MiH 3a uyacoMm. Aje
6inpiricTs mpobieM, KOTPi PO3B’A3YIOTH 3a JOIMOMOrOK KOMII'I0TEpiB, Ma-
I0Th COpABY 3 IUHAMIUHMMU ABUILAMU, AJA AKHX BiJcTe:KeHHs IXHBOI
nosefiHKM 3 mepebiroM yacy € CyTTEBMM acleKTOM BUMOT A0 CUCTEMH.

JloMeHM 3 TAKMMHM BJIACTHBOCTAMHY HA3BAJIHU JUHAMIYHIMY JOMEHAMM,

Hna nuraMivHUX JOMEHIB CYTTEBUMU NOHATTAMH €:

— cman (TomMeHy, cucTeMy, 06’ eKTa TOmMO) — (PiKcania MEBHUX BJia-
cTUBOCTE Ha IeBHME MOMeHT abo inTepBas 4acy;

— inmepsan cmabinvHocmi — iATepBaj 4acy, IPOTATOM AKOTO He
3MIHIOETHCA CTAH;

— nodis — siBuUlIle, 1110 IPOBOKYE 3MiHY nNEBHOI'O CTaHY K Ilepexiya 1o
inmmoro crany (MU PO3IJSZaEMO JIMIIE AUCKPETH] IPOIleCH B IOMEHAX ).

IToBeninka goMeHY B 4aci po3rasfaeTbes AK IpPOrpec BiJi cTaHy 10
crany. Cepel AMHAMIUHMX JJOMEHIiB BUSHAYAIOTHCA TaKi piBHOBUAH:

— iHepmHi domeHU, BMiHA CTAHIB SIKUX HiKOJU He BiaOyBaeThcHA 3
iminmiaTrBY 06’€KTiB JOMEHY, & Peajli3yeThcA i KePYBAHHAM 30BHINITHIX
areHTiB. Hanpukaan, o6pobka TekcTiB peanidyeTsca AK pe3yIbTaT BUKO-
HAHHJA TOCJiTOBHUX KOMAaHJ OllepaTopa;

— peaxmueHi JomMeHu, 3MiHA CTAHY B AKUX € BiINOBIAAIO HA IIeBHY
3oBHilIHIO Mogiro. Hanpuknana, aBroMaT, AKMHA BUAAE NYKEPKY Y BIATIOBiLb
HA MOHETKY, KHHYTY B HILIMHY MOHETONIPUiIMaya;

— aKmueHi doMeHU, AKi MOXKYTh IePeXOUTH BijJi CTAHY A0 CTaHy 0e3
BO0BHINIHIX CTUMYJIIB, SIK 11e poOUThHCA 3 JIOAUHOIO 260 aTMocheporo.

Busnayamoun BUMOTH A0 CUCTEMH, BaXXJIHMBO OAPAa3y BUPILIUTH, YU
IJIAHYEThCA BOHA SIK iHepTHa, peaKTHUBHA, 94U AK akTuBHA. Hanpuknax,
JUIS MEeJWYHOI CHCTEMH IIPUHIMIIOBO BUSHAYNTH, YU IIJIAHYETLCS BOHA K
MO/eJIb MMAIlieHTa, YK K PeECTPaTOp MOro CTaHy.
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Haitmonnperinioo MoJesUTio OBeJiHKH AUHAMIYHIX ABUILL € TaK 3BaHA
MOJie/Ib IePEeXOoMiB y CTaHH, sIKa 6a3yeThcA Ha Mozell CKiHUeHHOro aBTo-
mara. JIJIs1 KoxcHoro aBuina abo 06’€KTa, KOTPHM Mac AMHAMIYHY IIOBEIAIHKY,
dikcyoThCs cTaHM, B AKUX BiH MOXKe nepeGyBaTu. J[03BOJIAETHCA MaTH
KiHIeBy MHOXKHHY CTaHiB, IIPH YOMY Hepexifi 3 OHOTO CTaHy K0 iHIIOTo
BiZI0yBaeTHCA JUCKPETHO i 3yMOBIIIOETHCA THM, IO BiZi0ysiacsa neBHA MOA1A.
Mopens nmoBefiHKY BU3HAYAE CTAHU, BJIACTHBI JOMeHy, noaii, AKi BOimBa-
IOTh Ha 3MiHY CTaHy B JOMEHi, Ta IIOCJHiJOBHICTH 3MiHM CTaHIiB 3aJIEXKHO
Bij mocJigoBHoOCTI mOi#, o BigbysatoThess. Hampukman:

— SKIIO MOI3J MAa€ CTaH “cTOiTh Ha cTaHIii”, i AucneTyep cTaHIii AaB
curHaj pignpasxku, To6To Bisbysacsa mojis “curHas Bignpaskm”, 1mOi3j
IepexoJNTh ¥ CTaH “IOYATOK PYXY Bif cTaHIii”;

— SAKI0 XBOPHIL Ma€ CTaH “npuiiMasHsA IPOLEeAYPH esleKTpodope3y”,
i BigGysiaca moAis “I3BOHUK FOAVMHHUKA 3aI3BEHIB”, MEJINK Ma€ IlepeBeCTA
XBOpOTO V CTaH “IpOIeAypPYy IPUHHAB”.

K10 3MiHIOETHECA CTAaH IKOroch 00°€KTa, TO lle HaWJacTiIne cynpo-
BOJYKYETHCA IE€BHOIO HOCIIOBHICTIO Jiil, AKi Tpeba mpu 1bOMY BUKOHATH.
Tomy Moaesb NoBeAiHKK 3a3BUYail Ma€ y CRBOEMY CKJIaJi BUSHAUYEHHS CY-
KYINHOCTeHN Aill, KOTPi MOTPiIOHO BUKOHYBATH IIPH TIEPEXO/Ai 0 BiAIIOBLIHIX
craniB. [Ipy BUKJIafieHHI KOHKPETHHX METO/AIB AHANI3y BUMOr Oy/ie HaBe-
JeHO NPHUKJIAAW BiAUOBIAHMX HOTAIL# JJIsA HNpeACTABIEHHA MOJAEN
nepexojiiB y CTaHU.

3.2.4. Moagens anropuTmis

Mogeni anropurmis, sIKi 3aCTOCOBYIOTHCH I (GOPMYTIOBAHHA BUMOT,
MalTh BU3HauuTH Ti Aii a6o mpomecy, KOTPi CYIIPOBOAKYIOTh ITEPEXOIH 3
OJIHOT'O CTaHy B iHIMIl.

3aszpuuail TaKl MOAEJi BU3HAYAIOTH IOTOKH JaHUX, AKi mepeaanTbca
Bif cTany g0 cTaHy uM Bijg 06’€KTa A0 00’€KTa, Ta INOTOKH YINPABJiHHSA
MiK HUMH.

3.3. O6’ekTHO-OpicHTOBAHA iHIKEHEPiA BMMOT

KosxHa 3 HaBefieHHX v 1. 3.2 moziesledl TaKk YU iHAKIIe Ma€ Ha MeTi
rnepeGOpOTH CKAAAHICTH PO3B’A3yBAHOI IPOOIEeMY NIIAXOM ii AeKOMIIO3HILiL
Ha oKpeMi mpocrimi ta aposymixitii cknazosi. oci Mmu He o6rosoproBanu,
10 Take ckJaagoBi. CyTHoCcTAMMA, IJIA AKUX BH3HAYAIOTBCH CTaHU, MO-
KyTb 6yTH Qisuuni 06’ exTH (JMI0AMHA, IBUTYH), ABUIa NPUPOAHU (IIOBiHb,
aTMocdepa), MoJiTHuHi siBHIIA (Bubopu, MiTHHT), PYHKI10HATBHI 610KH
cUCcTeMH KepyBaHHA (Biaain Kaupis, Bigaia 30yTy) Touio. Mix Tum, Bix
TOro, AKMM UYHMHOM MU OyAeMoO CTPYKTYpyBaTH mpobJsemy, Bif HaLIOro
6auenHa Ii ckyiagoBux i B3aemogii (iHTepdeiiciB) nux cKIagOBUX 3aJje-
JKHMTH 3PO3YMUIICTD Ta “IPO30PicTh” ONHUCY THX BUMOT, AKUI Oylle pe3yb-
TATOM IIpOIlecy aHaJi3y, HOoro NOBHOTA B TOYHICTE.
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Tunou CKAaAOBUX KOMIIOHEHT Ta IIPAaBHJA IXHbOI KoMmoauiiii (inrep-
¢elicu) BU3HAYAIOTHECA B IPOTrpaMHiil iHxkeHepil Ak apximexmypa cucme-
Mmu. Mogens nekoMmo3uilil npobjieMn, sKa BUSHAUAE apXiTeKTypy, Ha3HU-
BaeThbCA nNapaduzmorn npozpamysarnns. BinoMmumMn napagurmMaMu, mOIIN-
peHvMHE B IPOrpaMHill iHMKeHepii, € ABi: Mogeab GyHKILII-KaHi Ta 06’ eKTHA.

Modenv ¢pynruyii-dari € iICTOPUYHO HepLIO0. 3TITHO 3 Helo, mpodiemMa
JeKOMIIO3YETHCA Ha MOCHLAOBHICTh GYHKILIM Ta AaHUX, AKi 00po6aA0TECA
3a momomoroio umux ¢yukiii. TodoTo, eeMeHTaMM KOMIO3UIiI € faHi Ta
dyuxuii nag sumu. IlpeacraBieHHs nepmux i Apyrux mMae GyTH y3roaxe-
HO Mix HMMH. K10 3MiHIOIOTbCA AKiCH AaHi, Tpeba meperaaHyTH BeCi
dyurLii, AKi ix 00pobAAIOTE, i BUSHAUNTH, UM He IIOTPeOYIOTh NeaKi 3 HUX
3MiH Takox. SIkmio sMinoeTbea QYHKIIA, Tpeba NEePeraAHYTH BCi AaHi,
siKi BoHA 06po06Jisic Y Mae CBOIM pe3yJILTATOM, 3 METOIO IOIIYKY THX,
KOTpi 3aJie’kaTh BiJi BHeceHuX 3MiH. MoskHa 3po6UTH BHCHOBOK, IO 34
TAKO0 1apaJiirMOI0 BHECEHHS JIOKAJIBHUX 3MiH 0 IIOCTAHOBKHU mpolJie-
Mu noTpebye peBisii Bcix gaHUX Ta BCix QyHKIiN, 1106 6yTH IEeBHUM, 1110
BOHU He 3a3HAJIM BILIMBY BHECEHUX 3MiH.

ITapaduema 06’ exmuo-opienmosanozo nidxody Ko pospobKH mporpam-
HHX CHUCTEM JO3BOJISAE VHUKHYTH 3a3HAUEHOro BHILE HeAONMIKY. 3rifiHo 3 ii
KOHIIEIIIie0 3arayibHe 6aueHHs MPo6JeM MPOMOHYETHCA AK TaKe, 0 y3ro-
IKYETbCA 3 BUKJIAJEHUMH HUKYE II0CTY JIaTaMu:

—— CBIT CTAHOBJIATEL 00’ €KTH, AKi B3aeMOAi0ThH Mi cobo10;

— KOXKHHUH 06’€eKT Mae neBHuH HaOip BaacTusocTelr ab6o aTpudyTis
(aHajor CyTTEBHMX O3HAK MOHATTH);

— arTpubyT BH3HAYAECTHCA CBOIM iMeHeM Ta 3HayYeHHAMH, dKi BiH
MOKe npuiimaru;

— 00’eXTH MOXKYTh OYTH V BIIHOIIEHHAX OXHE 3 OJHUM;

— 3HaueHHA aTpubyTiB Ta BiZHOIIEHHA MOXXYTH i3 yacoM 3MiHIO-
BATHCH; ‘

—— CYKYIIHICTh 3HaueHb aTpuOYTiB KOHKpeTHOro 06’cKTa B IeBHUH
MOMEHT Yacy BU3HAUYae HOro CTaH;

— CYKYIHIicTB craniB 06’€KTiB BU3HAYAE CTaH CBIiTY;

— CBiT Ta #10oro 06’€KTH MOXXYTh mepeGyBAaTH B Pi3HUX cTaHaX;

— Y IIeBHi iHTepBaNM Yacy MOXKYTh BUHHKATH AKich moAil;

— HOXil MOMXYTh CUPUYHHATH iHIIi noxil a6o aMinu craHis;

— IIPOTATOM 4Yacy KOXKHMI 06’€¢KT MoKe 6paTM y4acTh y IEBHUX
Ipoliecax, AKi 3BOJATHLCA 10 BUKOHAHHS ITOCJITOBHOCTI Aiif, pisHOBUIaMU
KOTPUX € IepexoH 3 OJHOr0 CBOTO CTaHY B iHINUH ITig BIIMBOM BifIo-
BiTHUX NOAi, 30yAKeHHs ITeBHUX IOAIM YU MOCUJIKA IIeBHUX OBiIOMJIECHD
O iHmuX 00’eKTiB;

— nii, axi MOKyTh BUKOHYBaTH 00’€KTH, HA3MBAKOTH ONEPAUiAMU
06’exmig (1K CHHOHIMU BUKOPHUCTOBYIOThH TAK0M TEPMiHU Memodu 06 ck-
ma ta pyHKyii 06’cxma); ‘
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— MOJKJIMBi CYKYIHOCTI Aifl 06’€KTa HA3UBAIOTh I1Oro MOBEJAiHKOIO;

— 00’eKTH B3aEMOILIOTH IIIJIAXOM OOMIHY NOBIAOMJAEHHAMH;

— 06’€KTH MOXKYTH CKJIAJATHUCH i3 yacTHH.

O6’ekT — e neBHa abGCTpaKlia JaHMX TA NOBeAiHKM: MHOMKHHA
€K3eMIUIAPiB i3 CIiNBHUM CKJaA0M aTpHOYTiB Ta COLILHOIO OBENIHKOI0
CTAHOBHUTD KJac 06’eKTiB. BU3BHaUeHHSA KJiacy MPOBEAEHO 34 TAK 3BAHUM
NPpUHYUNOM NPUXO8YE8AHHA iHPOpMayii, KOTPHU MOXKHA chOPMYJIIOBATH
TaK: NOBiJOMIANHTe KOPUCTYBaueBi JKIIe Ti BiffoMocTi, Aki oMy nmoTpiGHi
JIUIA TOrO, 1106 CKOPUCTATHUCS BAIIMMH HANPAIIOBAHHAMMU, BCe iHIIIe IPH-
xoBy#HTe. Takuil IPUHIIUTI Ma€ HU3KY MEPERAT, Cepell AKUX CYTTERI TaKi:

— KopucTyBada no30aBjieHO HeoOXimHOCTi 3HaTH 3aiBe, TOO6TO
HenoTpioHe;

— TOro, IIpo IO HOMY He MOBIJOMHJM, BiH He MOXXe IIOIIKOJWTH,
TOOTO 3AifiCHEHO 3aXUCT Bifl floro HenpaBoOMipHUX i, AK HABMHCHHUX, TAK
i BUITAAKOBHX;

— yce, IIPO 10 He 3HAE KOPUCTYBAY, MOKHA 3MIHIOBATH, i Ie He CIIPAB-
JSATHME Ha HHOro HifAKOTO BIIJINBY.

BusHauyeHHs1 06’ €KTiB IPOBeIeHO 3TiJHO 3 HaBeAeHUM TPUHIUIIOM i
CKJIAJIAETLCA BOHO 3 ABOX YACTHH — BUAHMOI Ta HeBuammol. Ilepmia 3
HUX MicTUTH yci BiomMocTi, AKi noTpibHi ANA Toro, 1106 B3acMoOAiaATH 3
06’€KTOM, i HasuBaeTscd iHmepgeiicom 06’ cxkma, a Apyra MiCTUTH TTOAPO-
6mii #OoTO BHYTDINIHRLOTO YCTPOK, i BOHU CXOBaHi, a60, IK KaXXyTh,
imkancyaboBaHi (ToOTO nepebysaroTs, HemoBOu B Kamcyii). Tak, Hanpn-
KJaaJa, KO0 HamuM o0’ €KTOM € NMpuiaj, KOTPHHA peccTpye NOKA3HMKU
TeMIlepaTypH, TO 40 BUAUMO] YACTUHM HOIo BU3HAUEHHS BiITHOCHMO ONepaliiio
MOKAa3y aKTyaJbHOTO 3HAUYEHHS TeMneparypH. JIKINo 2 A0 Toro Haxano
KepyBaTyu T'PAHUYHO AO3BOJIEHMMM A1alla30HaMU TeMIIeparyp, AK y Tel-
JHUYHOMY FOCIOAAPCTBI, TO i Aiana3oHu Mae OyTH BU3HAUEHO AK BUIUMI,
ToBTO BigHeceHO IO iHTepdeiicy 06’ckra. IHIIMM OpUKJIAAOM 06’€KTa
MoyKe 6yTi 6aHK, 30BHIIIIHA NOBeAiHKA KOTPOrO BUTUIANAE K MOXKJINBICTD
BHKOHYBaTH “Buaumi” onepauii BigKpuTTs i 3aKpUTTs paxXyHKa KJIi€HTa,
NIOTIOBHEHHSA YU 3MEHIIIeHHA PaxXyHKa KJIieHTa, TOAl AK yci BHYTDPIlIH] il
cay*k6 6aHRY 3 06CHYrOBYBAHHSA PaXyHKA, 110 3a6e311e4yIOTh BUKOHAHHSI
“puauMux” omepalliil, a TakoXK yci peectpu ra iHmi BRYTpimHi gani 6an-
Ky LI0J0 KJIi€HTIB i HAABHOCTI TOTiBKM B KAcUPiB iHKAICYJIBOBAHO, TOOTO
KJIIEHTOBI MTPO HUX 3HATH HENOTPi6HO 1 HEMOXKJINEBO.

IITe ogHUM Ba)KJIUBUM 3aco00M BuaHadeHHsA 00’€KTiB € TaK 3BaHe
yenadxyseanna. Kayrs, o ognH Kaac 06’eKTiB yernajkosye iHIIuMii,
SAIKIII0 BiH NMOBHIiCTIO MICTUTH yci aTpubyTu i noBefiHKy ycragKoBaHO-
ro KJacy, aje Mae Ie AonaTkosi arpubyrtu Tta (abo) nopeniuky. Kiac,
AKUH yCcnaZKOBYIOTH, HA3UBAETHCHA CYNEPKIACOM, & KJAC, 1[0 YCIIalKo-
BY€, Ha3uBaeThca nidkaacom. CnagkosicTs ABHUM criocoboM dikeye
cninbHi Ta po3bixkHi pucu 06’eKTiB i 103BOJIAE ABHO BUAILIUTH CKJIAZOBI
KOMIIOHEHTH IpobeMu, AKi MOKHA BUKOPHUCTATH B KiTbKOX BAIagKax
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MIISXOM HMOOYZOBM IJIA HUX Jekinbkox KJiaciB-cmagkoemunis. Kmacu
MOXKYTb YTBOPIOBATH iepapxii cnagkoeMiliB KoBiJIbHOI ITINOMHN, B KOTPUX
KOXHUI BinmoBizae mepHOMY piBHIO abcTpakiiil i € y3arajibHeHHAM KJacy-
CHaIKOEMIA I KORKpeTH3allieo Kiacy, AKui ycnagkosye cam. Hanpu-
KJak, KJac 4YHCJja MOXKe MaTH CHaAKOEMIIiB — IiJgKJacH HOijgi gmcia,
KOMILJIeKCHI uucJia, AificHi uncaa. Yci HaBefeHi DiAKJIacH yCIaJKOBY-
10Tk onmepanii cynepkiacy (sizomi apudmernyni omepanii cKiragaHHA
Ta BiAHiIMaHHS), ale KOXXHHUI 3 miagkIaciB BuaHAadae cBoi ocobamBocTi
BUKOHAHHA 3rajlaHUX oleparii. ‘

BizzHauuMo ogHY 3 HaHBaKJIMBIIIIMX BJIaCTUBOCTEH omepaiii 06’ ek-
Ta, AKY Ha3BaHO noaimopgizmom onepayiii. CyrHicts ii mossarae B Tomy,
110 06’€KT, KOTPHIL BiiIpaBas€e NOBIAOMJIEHHSA, He MOXKe 3HATU KJacy TOro
00’exTa, AKUI oTpuUMace Bificaane noBigoMiIeHHA. IHTepOpeTanis & oTpH-
MaHOr'0 MOBijjOMJIEHHA BU3HAYAETHCHA KJIACOM TOTO, XTO HOTO OJEPKHUTE.
Hanpuxnan, mosiomieHHsA 06’€KTOBl A BUKOHATH onepariio JogaBaHHA
o B 6yzie TpaKTyBATUCh K JOJABAHHS MaTPHUIb, AKINO KJacH 06’€KTiB
A ra B BusHaueHO AK MaTpuili, a6o AK AOJABAHHA IIINX, AKIL0 A Ta B
HaJIeXkaTh A0 KJacy Iiaux.

3aBaAKK OaraTuM MOMKIMBOCTAM abCTpakiiii paHMX i moBeAiHKH,
iHkancyAmil Ta MOMKJIMBOCTAM yCHAaZKYBaHHA 06’€KTHO-Opl€eHTOBaAHUIT
miaxig o poapoOKm nporpam HaOyB BeJMKOI monyssipHOCTi i pakTHaHO
BUTicHMB yci inmi. ¥ . 2 Mu BKasysaau, 10 MOJeab AiAJBHOCTI 3 Ipo-
rpaMuol iH)KeHepil BM3HAYAETHCA 34 JOMOMOIOK TpPhOoX (haKTOpiB —
IIpoIeciB, IPOAYKTIB Ta pecypciB; IOCTiNOBHICTh IIPOILECiB BU3HAYAE CTAAI]
JKUTTEBOTO UUKJIY PO3POOKH IIPOTPAMHUX CHCTEM, 1 HPOAYKTAMU KOMHOTO
3 rpouecis € onucH, sKi BignosifawTs Mo/esi neBHOI cTaail ocMucieHHa
rpoGiaemu. 3a 06’€KTHO-OPIEHTOBAHMM IIifX0A0M yci 3asHaueHi BHIe
MOJZeJIi MalTh BU3HAYATUCS K B3A€EMOiA NeBHUX 00’ €KTiB, IPH IILOMY B
MojieJti BuMor Qirypyrors 006’ €KTH, B3aEMOLiA KOTPUX BH3Ha4ae IIpobiaemy,
AKY MAEMO PO3B’A3yBaTH 3a AOIOMOIOI0 IIPOrPaMHOI cucTeMHu, & B IO-
JaJblInx MoAenax (y MOJesi IPoeKTy, MOAeNAX peaisalii Ta TecTyBaH-
HA) #AeTbCA PO 06’€KTH, B3AEMOAIS sIKMX BU3HAYAE DPO3B’ABaHHSA Tiel
npobaemu (MofeJi mpoekTy Ta peanisarii) abo nepeBipKky AOCTOBipHOCTI
TOTO PO3B’A3aHHA (MOJEeJb TECTYBAHHS).

BiamosizHo 40 3a3HaYeHOro BUIE, Y CBiTi 3aIIpONOHOBAHO UUMAJIO
MeTO/AiB 06’ €KTHO-OPIEHTOBAHOrO aHAJII3Y BUMOr, 00’ €KTHO-OPi€HTOBAHOTO
IIPOEKTYBAHHA IIporpam, o6’ €KTHO-OPiEHTOBAHOI'O IIPOrpaMyBaHHS (3ra-
aaiMo 1mnpoko nomupenuit C++). Ase Haiibinenry NiHHICTE cepel] HUX
MAalTh Ti, AKi yaromxeHi Mix coboro.

K110 BAAETHCA BCTAHOBUTH BiANMOBigHicTh MiM 06’eKTaMu mMoze-
JIel IpOAYKTIB PisHUX cTaAiil (IIPOIleCiB) MKUTTEBOIO LIUKJY DO3POOKH, Ka-
JKYTh, 1[0 MOJEJ1 JO3BOJAIOTE MPACYBAHHS 8umoz. TpacyBaHHS BUMOT —
Ile MOXKJIMBICThL IPOCTEKUTH IOCIAIAOBHY TpauchopManio 06’exkTiB Bu-
MOr, 3pO3yMiJINX 3aMOBHWKOBi, Yy BilIIOBiZHI KOMIOHEHTH HPOAYKTiB
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MOCHiAOBHUX CTaJill po3pobKkH, 3aKiHYYIOUM LiI0YOIO HPOrPAMHOIO CHCTe-
Mo0. MoKauBicTh TpacyBaHHA MOJIETIIYE KOHTPOJL 34 3AiMCHEHMMH
TpaHcoOpMalliAMU Ta 32 BHECEHHAM 3MiH IPOTATOM YCHOT'O IUKIY PO3-
POoOKM CHHXPOHHO B yCi Hanpanb0BaHi NPOAYKTH PisHUX cTaAiii po3pos-
Ku Jo ii 3aBepllIeHHHA, IO BIANOBiJA€ cHipajbHiil MOZeJsIi sKUTTEBOrO IHK-
ay (aus. m. 2).

3a napagurMor0 00’€KTHO-OPi€HTOBAHOTO MifIXOAY KOHIENTYyaJIbHe
MoJesiioBaHHA mpobiemu (zuBmch I. 3.2) BigGyBaeThCA B TepMiHax
B3aemMoail 06’€KTiB:

— OHTOJIOTiA AOMEeHY BU3HAYaE CKJIAJ 00’ €KTiB JOMeHY, iXHiX aTpuOyTiB
Ta B3a€MOBiJJHOLIIeHb, & TAKOXK NOCAyT (omepariit);

— MOJieJIb OBeJiHKYM BU3HAYAE MOKJINBI cTaHU 00’ €KTiB, iHIUAEHTH,
AKi iHiioIOTE DepexoAy 3 OAHOrO CTaHy B iHIIMI, IOBIJIOMJIEHHA, AK1
00’€KTH HAACWIAIOTH OJHE OJHOMY;

— MOJeJIb IIpolieciB BU3HAYae Ail, AKi BUKOHYIOTH 06 €K TH.

Bei yeninmyi npormosuiiii 06’€eKTHUX MeTOiB, a iX HAIPAIbOBAHO BiKe
YHMaJio, MalOTh ¥ CBOEMY CKJIaZi 3a3HavyeHi BHUITle MOAeJdi, XO0Uua BOHH i
BiIPIBHAIOTHCS CBOIMH HOTAlliAMH Ta AeAKUMM iHIIMMHA geTasasamu. Oxgpa-
3y 3a3HAYMMO, IO 3KOAHA 3 HUX 11ie He HaOyNa 3araibHOro BUBHAHHA, HPU
TOMY I[0 6araTo 3 HUX MalOTh JOCHTH IIHPOKE KOJIO NMPUXUIALHHMKIB i
NO3UTUBHUI AocBix 3acrocyBaHHA. Hmkue Mmu synuHumMoca 6inbin ne-
TAJIBHO HA TPHOX METOHaX.

Meron C. lllneep ta C. Mennopa (auB. n. 3.2.2) Mu obpaau nepe-
Ba)KHO TOMY, L0 YHTAY MOKe 3 BiTUuM3HAHOI nyobuaikaiii [2] orpumaTu
JOCHUTb IIOBHE YABJEHHA NpPO HOro MOMJIMBOCTI, AKi €, A0 MeBHOI Mipw,
THUIIOBMMH.

MeTton cuerapiiB BUKOpHUCTaHHA MalbyTHHOI cucremu, abo cueHap-
Huit migxin (aus. 0. 3.2.3), €, Ha NOTIAM ABTOPiB, CAUNHUM METOAOM, AKMA
BKa3ye IJISX A0 BUABJEHHS 00 €KTIB, CYTTEBUX IS JOMeHY IIPOGJIeMHOL
ranysi. CipaBai, Bci MeTOAH AEeKJIAPYIOTh — AK NePLIN KPpOK — BHUAB-
JeHHs 06’€KTiB 1 nonepemxaoTh, IO BAAJHAR CKJIal 006’€KTiB 3yMOBUTDH
3PO3YMiJiCTh i TOYHiCTH BHMOr, aje TiJIBKM clLeHapHUI ImiaXix mae
peKoMeHaIlil 111010 TOr0, 3 YOT0 IOYWHATH NOLIYK 06’ €KTiB.

Merog UML (Unified Modelling Language) € y3araJibHeHHAM LIUX
JBOX METOMIB Ta KinpbKOX iHIIMX i Tenep nmpereHAye Ha Te, 00 cTaTu
MIXdKHAPOAHUM CTAHAAPTOM METOAY aHaJi3y BUMOT Ta IPOEKTYBaHHA IIPO-
TPaAaMHMX CHUCTEM.
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3.4. MeTopn inmenépi’i sumor C. Illneep Ta C. Meanopa

ITporpamMEa cucTeMa POSTNAAAECTHCS SIK CYKYITHICTh BA3HAUEHOTO PARY
JOMEHiB Mpo6GJeMHMAX rajyseii, KOXKHUHN 3 AKUX € OKPEMUM CBiTOM, Hace-
JIEHHM CBOIMH 006’€KTaMu, i KOTPHiI aHaNi3yeThCsA He3aIe K HO BiJ| iHIITNX.
IIpoaykToM aHaNi3y AOMEHY € TPM CKJIAJO0Bi, AKi 6yayroThes, BiATIOBiAHO,
34 TPH eTanu, a caMe:

— OHTOJIOTiA IOMEeHY, AKY aBTOPH JAHOI'O MeTOLY HasuBawThb iHdop-
MAaIifHOI0 MOAEeJLIIoO cucTeMu abo iHdopManiitHOI0 MOJEJUITIO IOMEHY;

— Moziesib cTaHiB 006’eKTiB, BH3HaUYeHUX y CKJaZAi iHbopmMarniiinoi
mozeii (abo oHTONOTIT);

- MOJIeJIb MPOoIEeciB, AKi CYIIPOBOAKYIOTH IIePEX0JH 3 OJHOTO CTAaHY B
iHIOMiA.

3.4.1. Imdopmaniitna momess a60 OHTONOTiA JOMERY

Homyk 06’¢kriB. fIK MU B)Xe 3a3Haumau B n. 3.2.2, 3aBAAaHHAM
MIePILIOTO eTaly € BUABJIEHHS CYTTEBUX 00 €KTiB i BCTAHOBJICHHA 3B’ A3KiB
(BigHomens) Misxk Humu. s mporo Mm MaeMo, no-nepiie, 3HaiiTu Taki
o6’exTH, a mo-Apyre, HaTv iM yHiKaneHi Ta sHagymi Hassu. Ii xii cyro
cy0’eKTHBHI, eIMHA DEKOMEHAIIIA MIONO0 MBOr0, AKY HAJAAJI aBTOPH MeTO-
Iy, MTOJIATAE B MEPeIiKy KaTeropiil, cepes AKMX AOIIJIBLHO IPOBOJIUTH MO~
myk. Ile Taki xareropii:

* peanbHi mpeaMeTH cBiTYy, KOTpPi (hiBMYHO BTiJIeHi, AK, HATIPUKJIAZK,
Isan IBanoBHUUY, cTinens y kabineri, JHinpo;

« abcrpakitii GisMUHMX IpeaMeTiB CBiTY, K, HAIIPUKJIAJ, JIOAUHA, TBA-
PHHa, JiiTak, Kabesb, IiM, cax; :

+ poui mpeameris, To6TO abeTpakilii IXHBOro npusHayenHsa abo MeTH
BUKopucTaHHA. Hanpukian, 1ia JoMeHy YHiBepcUTET 3HAYYIIIHME € POJIi
JeKaH, PEKTOD, CTYAEeHT, BUKJIaAa4; AJIsA JOMEHY XiMiune BUpOGHUIITBO —
POJIi OUNCHA CIIOpPyZa, Karajxisarop, BiAcTilHNK; Al foMeHy ajMiHicTpanis
MicTa — IJIATHUK MOJATKiB, BUGOPEIlL, MEP;

'+ imnmpenTH, To6TO0 abeTpakTHI nMoxil, KOTpi BIIMBAKOTL HA 3MiHY
craHy 06’eKTa, K, HAOPUKJIaL, IaBOJOK, BUOODH, 3aJliK, IPOI'YJI;

+ B3aeMogii, To6ro 06’exTH, AKi XapaKTepusYyIOTh BigHOIIIEHHSA
00’eKTiB, AK, HAIIPUKJAL, KOHTPAKT, IEPEXPECTS Aopir abo ByJIULb, YIOAA;

+  crneuudikaiii, ToOTO pe/CTaB/IeHHESA IpPaBWJI, CTAHAAPTIB, KPUTEpPiiB
AKOCTi, 00Me»XeHb KOPUCTYBaHHA,

To» MOYHEMO aHAaJi3 JoMeHY NpoOJeMHOI Tanysi mocaizoBHO A
KOXXHOI 3 epesliyeHUX BHIIE KATETODii ABUIL, BUABJIAIOUMN CYTTEB] 06’ €K-
™1 Ta ixHi kaacu (guB. m. 3.3.1).

Ina kaacis 06’eKkTiB BUGMpaOThCA 3HAUYI] iMeHa, YHIKaJIbHI B Me-
JKax JOMeHY.

ATpu6yrn 06’ckriB. CKNaBUIM COUCOK BUSBJIEHUX 00’ €KTIB, AJIA KOX-
HOT'O 3 HUX ITOTPiGHO BUBHAYUTH i10T0 XapakTepHi o3HaKu abo BIACTHBOCTI,
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axki B iHdopmaruni HasuBaloTh arpubyramm. Koxuuit arpubyr e
aberpakiliero ofHiel 3 XapaKTepHCTHK 06’€KTa, KOTPi BJIACTHEBI BeiM mpej-
cTaBHUKaM Kjacy 06’ekTiB. 3a aTpu0yTOM 3aKpiILIoemMo iM’ g, yHikaabHe
B MeyKax KJacy.

3asHauyuMo, 10 BAAJIO BUOpaHi iMeHa (AK Ka)XyTh, MEEMOHIYHI iMeHa,
T0OOTO TaKi, KOTpI NepejaloTh CYTHiCTh 06’€KTiB, AK1 BOHM O3HAYAIOTE) €
BAYKJIMBUM YHMHHHKOM [IJIsi PO3YMIHHS IIPOTpaM.

J5na KOKHOrO 3 BUSHAUEHHUX aTpPHOYTIB 3aaloThCA MO0 MOXMKJIMBL
3HaYeHHA (TUNH 3Ha4YeHb). CIoco6M onuCy MOKJIMBUX 3HAYEHEH MOMKYTH
Oyru Taki:

* YUCJIOBHH AiamasoH;

* IepeJiiKk MOYKJIMBUX 3HAUCHD;

* IOCHJIAaHHA Ha ROKYMEHT, ¥ AKOMY BU3HAUEHO MOXKJINBI 3HAYEHHS;

* IpaBuJia reHeparnii 3HaYeHb.

InenTudikaropu 06’ckriB. [lna 06’eKTa BU3HAYAECTLCSA TAK 3BaHHI
imenTdikaTop — ne oguH abo Kinbka aTpubyTiB, 3HAYEHHA UM CYKYIIHICTh
3HAYEHb AKUX TOYHO BHPISHAITL €K3eMIJIAP 06’ €KTa 3-IOMXK iHIINX y
knaci. Ilpuknagom inearudikaropa MoKyTh 6yTH: HasBa abo im’a 06’ekTa,
rabensLHNIT HOMep npaniBHUKA (60 cepel HUX MOMKJIMBI HOCi1 OZHAKOBUX
npispuiy Ta iMeH), HOMep nacmopTa, KOJA IUJIATHHKA IOJATKiB, HoMep
aBroMobisa. CykynHicTs arpubyTiB, AKi CTAHOBIATL LIeHTHDIKATOD, MOXKe
sayexxaTu Bin oOnacti BusHaueHHA o6’exra. Tak, sKiyo geThes mpo
KOTiB OJ{Hi€l POAYIHHA, TO 3a3BMYAM KJINYKA KOTA € YHIKAJIBHOIO Y MEXaxX
POIHHH, AKINO 2K 1IeThCA PO KOTIiB OAHOIO ABOPY, TO, MOMKJIUBO, JOBEIETh-
cs1 YTOYHHUTH KJIWYKY KOTa iforo macrio (Bacvko.pyawuit) abo im’am ioro
xasaina (Baceko.OJena).

Ilocunanna Ha igeHTHDIKATOD MOAAECTHCS SK MepeNik Yepes KpalKy
aTpubyTiB, KOTPi BXOJATD IO CKJIALy ineHTHdhiKaTOpa, AK Il BUAHO 3 HaBeE-
JEeHUX BUIle NpukagiB. Tak camMo nocunanHs Ha arpubyT npu HeobxigHOCTL
MO’Ke YTOYHIOBATHCA KJIACOM, IIOJIaHUM Yepe3 KPAIKY, AK, HAITPWKJIIAJ: BH-
KJIafay.CTAXK-PobOTH, JiTaK. po3Max-Kpui, cobaka.nopoza.

IlpencraBienns iHGopmaniiiHoi Mozesi B 4pboMy MeToRi 6asyeThcsa
Ha Bigomiit pensiniitHilt Mmogeni manux. ATpubyru o6’cKTiB mpeacTaBis-
I0TBCA K aTpUbyTHU BiZHOIIEHDb 34 TAKUMHU NIpPaBUJIAMH:

* KOXKHUI eK3eMIINsaAP 06’ €KTa 0MJHOUACHO 000B’ A3KOBO Ma€ OJHe 3Ha-
vyeHHA (To6TO 3HaUeHHA He Moxe 6yTH BificyTHIM a6o HEBU3HAYEHUM);

+ aTpubyT € ONHOBUMIpPHUM i He Ma€ BHYTPIUIHBOI CTPYKTYpU abo
KiJTbKOX 3HAU€Hb OJHOYACHO;

* AKIIO A0 imeHTHgikaTopa BXOAUTH Kinkka imeH arpubyris, yei
BKasaHi iMeHa aTpubyriB, oKpim Iepiioro, HaneXaTh 40 HEPIIOTO BKA3a-
HOTO imeHi, axumM € iM’a o6’ eKTa.

O6’exTu HymepyioThes. O6’€KT 306paKaEThCA TPAMOKYTHOIO PaM-
KO0, BCepeanHi AKkol rnomacThecAa HOMep Ta iM’sa o6’eKTa, a TAaKOXK iMeHa
iioro atpudyris, K, HaIIPUKJIak, Ha puc. 3.1:
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1. Cobaxa 2. Aapeca 3. Ocoba

* Im’s * Bynuna * IlpisBumie

* Ilopoga * Homep GyzuHKY * Im’a

* Crars * Homep KBapTUDPH * Tlo 6aTbKOBi

* Big * Howmep nacmopra

Puc, 3.1. 3o6paxennn 06’eKTiB 3 aTpuGyramu

38’sa3KkM 06’eKkTiB. Busnaunsiuy ckJjaajg Kjiacie o6’eKTiB gomeHy Ta
BJIACTUBI IM aTpnlyTH, PO3TJIAHEMO 3B’ A3KH (BiIHOIIIEHHS) MiXK 06’eKTa-
MU JOMEHY.

O6’eKTH OXHOTO KJAacy MOMKYThL 6paTu yuacTh y 6GimapHux, T06TO
IIONapHUX 3B’A3Kax 3 06’ekTaMu iHIoro aGo TOro camMoro KJjacy.

Posrnsinemo KinbKa npukagis 3B’ a3Ky:

1) BJIacHUK aBTO BOJIOJi€ aBTO, a4 ABTO HAJIEKUTE BJIACHUKOBI;

2) npubupanpEuK npubupae KiMHary, a KiMHaTa IpUOMpPAEThCA HAM;

3) IPOEKT BeeThCA KePiBHUKOM, KeDPiBHHK Bejle IPOEKT;

4) KepiBHMK 3aliMae KIMHATY, KiMHATA HAJIEXXKUTh KePiBHUKOBI;

5) nitak zaiiMae JOPIXKKY aepoipoMy, AOpisKKa 3aifHATA JITAKOM;

6) npoeKT Ma€ BUKOHABIiB, BUKOHABIi 3aiiHATI B IPOEKTi;

7) KepiBHMK Kepye BHKOHABIEM, BHKOHABelhb HiAMOPAIKOBAHM
KepiBHUKOBI;

8) BuKoHaBelb 3aiiMae KiMHATY, KiMHAaTa MiCTUTh BUKOHABIIA.

Kosxna ¢pasa dixcye MOMKIUBICTE €K3EMILIADA IIEBHOI'C KJIacy 06’€KTiB
OyTu y neBHOMY BimmomenHi (a60 3B’A3KY) 3 eK3eMILIAPOM 1HIIOrO KJa-
cy (npuxiagn 1—>5), abo Toro camoro kJjacy (upuxiaazn 6). Cyrresoio
PMCOIO HaBeJeHUX 3B’A3KIB € YMCI0 eX3eMIIAPiB 06’€KTiB, AKI MOXKYTD
OqHOYACHO OpaTH B HBOMY y4acThb.

Poapisuaioreca Tpu pyHIaMEeHTANBHUX BUAHU 3BA3KY:

* opuH 0 ogHoro (I : 1), konn y 38’A3KYy GepyTh y4acTh 10 OLZHOMY
€K3eMILIAPY 3 KOKHOro 60Ky (mpukyaax 5). OgHouacHo Ha OAHIM 3uitTHik
Jopixui moxxe OyTH TiIbKKM OXHMH JiTax, i OLHH JiTAK MOXE 3aiMaTH
TinbKM omHy NOpiKKY. [Ipukaagu 3 Ta 4 MOMKYTH TaKOX GyTH IIpUKJIa-
Jamu 3B’A3Ky I : 1, AAKILO B opraxisamii KepiBHUK 3aiiMae oKkpeMuit Kabiner
i Kepye 0fHOOCIBHO TiMIBKYM OLHUM IIPOEKTOM;

* 0MH 10 6araTboX (I : n), KOIN OOUH eK3eMILIsIp 06’ €KTa NEeBHOTO
KJI&CY MOJKe iATPUMYBATH BifHONIEHHA OLHOYACHO 3 [eKiJIbKOMa eK3eM-
mifgpamMu 06’eKTiB iHIIoro a6o Toro camoro kJaacy. Ilpukiaang 1. fdkuro
BUKJIIOUAETHCH CIIiJIbHEe BOJOAIHHA aBTO, ajle MOYKHA BOJOJAITH KinbKoMa
mamuHaMH. IHIUR npukiaag — 6, KoM KepiBHUK MOXKe MaTH AeKijlbKa
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migeramx, ajie B KOXKHOTO 3 HHUX oauH mred. FAKINO KepiBHUK MoOXKe
KepyBaTy KiJIbKOMa [IPOEKTAMHU, TO OPUKJA] 4 TAKOMK HAJNEXKUThH /[0 Ta-
KOI'0 BUAY 3B’A3KY;

+ BaraTo g0 G6araTbox (m : n) , KoJau y 3B’ 3Ky MOXKYTH OpaTu y4acTh
II0 JeKinbKka ex3eMILIApiB 00’eKTiB 3 KokHoro 6oky. Iie imtocTpyioTs
opuraangy 1, AKINO THMH CAMUMHU KiJIbKOMA aBTOMAIIMHAMU TO3BOJIAETE-
¢S BOJIOZITH AeKiIbKOM ocofaM, Ta 2, KOJM AeKilbKa MpuOUpanbHUKIB
npubupaloTs 110 Yepsi Kinbka KiMHarT,

Mmu 6aunmo, 1110 onuc 3B’ sA3KiB BifoOparkae meBHi BUMOTH O CTATHY-
HUX 3aJIe)XHOCTel, AKi 6yBalOTh 1JA 3a4a4, KOTPi Mae po3B’A3yBaTH I1Po-
rpamua cucrema. Metop C. Illneep Ta C. Mesopa nepenfayae creniagabHy
rpadiuny HoTawio xiaA ¢ikcarii 3’a3KiB, 1m0 6a3yeThCss Ha TiarpaMax
Bizomoi mozesi Yena cyTHicTs — 3B’s30K (entity — relations) i mpez-
craBiade indopmaniitny Mogeas (OHTOJIOriI0) TpobIeMHOL ramysi.

IIpencraBirennda indopmaniitHOI Moesi MPOBAUTHCA B TAKUH cHOCiO.

38’a3kyu Mixk 00’eKTaMu 300PaKAIOTHCS CTPIIKAMH, 110 BKA3YIOTh
HAaIIPAMOK 3B’ s13Ky. Bina pamku 06’ckTa, KoTpui 6epe yyacTh y 3B’ A3KY,
Ha JiHii CTPiIKKM BKA3YETHCA POJIb, AKY Ieil 00’€KT MiATPUMYE B JAHOMY
3B’A3KY. 38’ sa30K 1 : 1 MO3HAYAETHCS ABOCOPAMOBAHOIO CTPLIKOIO, 110 MA€E
O OJHOMY “HAKOHEYHUKY’ CTPIJIKM 3 KOXKHOro 6oky. 3B’s30K I : n
TIO3HAYAETHCA CTPIJIKOIO, 1110 Ma€ IBa “HAKOHEUYHHKU 3 GOKY TOro 00’ €KTa,
JUISL AKOTO y 3B ASKY MOXKYTb OpaTH ydyacTb JeKiJbKa eK3eMIasapis, i,
HapelTi, 1o ABa “HAKOHEUHUKU" 3 KOMKHOr0o OOKY Ma€ CTpiika, fKa mo-
3Haya€ 3B’ A30K BUAY N : m.

Hapx crpinkoio Moxxe BrasyBaTucs Hassa (iMm’s) 3B’A3Ky. 3B’A3KH,
HaBeeHi Buile, € 6eayMoBHUMI, 60 000B’ A3KOBO KOXKHMIA eK3eMIUTApP 06’€KTa
3asaHOro KJjacy Oepe yuacTs y BKazanomy 3B’ a3Ky. IlepenbaueHo TakoK
MOXKJIMBiCTh YMOBHHEX 38’ I3KiB, KOJM OKpeMi eK3eMIIApU 06’ €KTiB nes-
HOT'O KJIacy 34 IeBHUX YMOB MOXKYTh He OpaTu y4acTi y 3B A3KY, B LIbOMY
pasi BigmorigHMt KiHenb CTPINIKKA NO3HaYaeTheA JiTepolo y. Hanpuknag,
IeaKi NopiKKHN aepojpOMy B MEBHHM MOMEHT Yacy MOXKYThb 0yTH BinbHI
Bix mitakis. Ha puc. 3.2 npeacrasneno dbparmeuty iHdopmantiiinol mogei,
KOXXHHUHM 3 AKUX BiITIOBifac OQHOMY 3 IpuKJaaAiB 38’ as3kis 1—8, naBeje-
HUX BHUIIE.

Ilpu nroMy 3a HasBy 38’sA3KY o6paHO JiTepy R, 3a AKOIO CTOITE HO-
Mep IpUKJIagy.

Indopmaniiina mofens npobIeMu Ha HACTYIHHUX (a3ax >KHUTTEBOTO
IIUKJIY po3pobKY MporpaMHuol cucTeMH BifoGpakaeTscs Ha CTPYKTYpH 6as
mauux. BracHe, Take BijjoOpaskeHHs € IPOAYKTOM IIPOEKTHUX DillleHb 3
peanizanii 3B’ A3KiB, 3afieKJIapOBaHUX AK BUMOI'H J0 PO3pobKH, o Gyme
poarasuyro y m. 4.2.1,
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. Bomonie

1. ArTtoO : Ri 2, Bnacang
* Tun << * TIpissume
* Homep * Homep nacmopra
BegpeTbes
1. Kepisaux R3 2. IIpoexr
* JIpissmime > »| * Hassa
* Tlocaga Beje * 3aMOBHHUK
A A 4 -
Micrars . 4 Saiigaruit
Ilinnopakosanmit R6
R7
v Mae BUKOHABIA
y
5. Baxonagpeus
> * Ilpissame 8. Homep |R10 | Hens
* 8aMOBHHK 4yepru PP THKHA
R4
MicruTts
RS r
y 3aiimae
6. Kimaara IIpubupac R2 7. IIpuGupansumnk
* Homep P R * [Ipissume
* Tlnoma « » * Howmep 4yepru
3aiimae IIpubupaernca
10. Mopixka Baiimae 7. Jlirar
*  Homep R5 * Howmep peticy
*  Tun DOKPHUTTA * Yac peiicy
* Tun niraxka
Baftuara

Puyc, 3.2, Ilpukaagu dparmentis indopmauiitnoi moxeri

€ ofHe BiJHOIIIEHHS, AKe MAa€ 0COOJUBY Bary AJsd IpeACTABJCHHS
oHrosorid. e BigHomenua ycnaaxysauua (gus. mn. 3.3.1), 3a gomomo-
o0 AKOI'0 BHPaXaloThCs CHIJIBHOCTL Ta PO30iXKHOCTI Mi’K BUSHAYEHUMU
KJacaMu 06’€KTiB. 3a3BHuall, BifHOIIIEHHA yCIAAKYyBAaHHSA TOLAIOTLCS Ha
OKpeMUX AiarpamMax — Ha TaK 3BaHHUX JAiarpamax kJjacis. Ha puc. 3.3
HaBeJeHO NMPUKJIAAM TAKHX Aiarpam.

IIpu nromy giarpamy indopmauiiinoi Mogesi CympoBOIKYIOTh Hedop-
MaJbHHUM OIIMCOM ycix 00’eKTiB, iXHiX aTpuOyTiB Ta 3B’A3KiB, B AKHX
06’eKTH 6epyTh y4YacTh.
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a)

1. MarTpuusa
* Tun eleMeHTa
* KinbkicTs paakis

* KinbkicTb cToBIUiB

2. MaTpHia 3 HEMOBHHM

3aNOBHCHHAM

€

€

3. HiaronaabHa
MaTpHILA

4. CrpiukoBa
MaTpHIA

6)

1. Xsopwui
* TIIpissume
* Iiarxos

|

—

€

5. Pospigxena
MaTpUIA

2. AmbynaropHuil xBopwit

*  Anpeca

6)

2. Crauionapuuil XxBopuit

Ilanara mikapsi

1 Paxynox
* BaacHUK
* CyMma

2. I'poumtoBuit

3. Yexosuii

4. Enextrponuuit

Puc. 3.3. Npukaanu aiarpam Kiacis

39



3.4.2. Mogeas craHiB

Mogens, AKy Oyne pOSIJIASIHYTO HHXKYE, MAE BifoOpaskaTH JUHAMIKY
3MiH, KOTpi BiAOyBaIOTHCS B CTAHi KOXMKHOTO 3 BH3HAYEHHX y 1. 3.4.1
KJaciB 06’ e€KTiB, 860, AK KaXXyTh, AUHAMIKY IXHHO1 MOBEeLiHKU. 3a3HAYH-
MO, IO BCi €eK3eMILIAPH OJHOIO KJacy 00’e€KTa, 3a BUSHAYCHHAM NMOHATTS
KJac, MaloTh OJHAKOBY noseAinky. Haragaemo naseneni y . 3.2.3 6a3oBi
HTOHATTA MOAEJIi JUHAMIKH IIOBEAIHKM 00’ €KTiB:

* CTaH 00’€KTa BU3HAYAECTHCS MOTOYHUMHE 3HAYCHHAMY OKPEMHUX iforo
aTpubyTiB, a CTaH JOMEHY — CYKYITHIiCTIO CTaHiB #oro 06’eKTiB;

* cTaH 00’e€KTa 3MIiHIOETHCA BHACJHIZOK TOro, IO Biglyiwmcs nesHi
noxii abo 3’sABHUINCA HEBHI CTHMYJIH;

* 3MiHa CTaHy CYIIPOBO/KYETLCA IEBHUMM IIPOTeCaMM, KOTDPi BU3HA-

YEeHO JJIA KOXXHOrO CTaHy AK TakKi, [0 MalOTh BiAGYTHCA iCIIsA JOCATHEH-

HS IBOTO CTaHYy.

¥V merozi, sxkHil MM DO3rJAAAAEMO, 3AMPONOHOBAHO OAPasy ABi
aJbTepHATHBHI HoTawii ana dixcamii AMHaAMIYHMX aCHEKTiB BHMOr K
NOBeAiHKY BU3HaYeHUX 00’eKTiB. OZHA 3 HUX — rpadiyHa — HA3HBAECTH-
cs1 diazpamoro nepexodie y cmanu (JIIC). Ipyra — rtabauyHa — Hazu-
BaeTbeA mabauyero nepexodie y cmanu (TIIC). O6uasi HOTaIil 6a3yI0TH-
csa Ha aBToMaTi Mypa, Biomomy 3 Teopii aBToMaTiB. 3rifHO 3 UM METO-
JIoM, TIO0YJOBY MOJIeJIi CTaHiB NOYHHAEMO 3 TOTO, IO CE€peJ; BUSHAUEHUX
in¢opmanifinoo MoAen o KjaciB 06’€KTiB BUALIAEMO Ti, KOTPi MalOTh

OUHAMIYHY IOBENiHKY, TOOTO 3MiHIOIOTH CBilf CTAH 3 IIMHOM 4acy, abo, K -

KaXXyTh, MAIOTh JKUTTEBUH IIUKJI Biji CTBOPEHHA eK3eMILIsAPa 00’ €KTa Ye-
pe3 3MiHu #oro craHiB i mo sHuKHeHHS o06’c¢kra. Ilasa BigoGpaykeHHs
TIOBeNiHKH TAKMX OG’€KTiB Yy BUMOrax [0 po3poOKH MoTpi6HO:

1) BUBHAYUTH MHOYKHHY CTaHiB, B AKUX 00’€KT MoxKe nepebysaru,
IIpH TOMY KOXKHMIE cTaH € abcTpakiieio craHy, B KOTPOMY MOXKe nepefyBa-
TH KOKEH 3 eK3eMILJIAPIB Kaacy 06’eKTiB;

2) BUBHAYNTH MHOXKUHY IHINAeHTIB a60 moAiil, AKi CIOHYKAIOTh eK-
3eMIINAPH KJacy 3MiHIOBATHU CBili cTaH;

3) BUBHAUUTH AJA KOMKHOrO i3 3adikcoBaHUX CTaHiB MpaBuia mepe-
XOJy, KOTpi BKa3yroTh, B AKWI HOBUM CTaH mepeiijie eK3eMILISAD AHOTO
KJiacy, AKIIO IeBHA MOAifA 3 BU3HAUYEHOI JIJIF KJaacy MHOMXUHU I10aiit Bij-
6yneTscs ToAl, KoM BiH nepeGyBae B JaHOMY CcTaHi;

4) BUBHAYUTH AJA KOXKHOTO 3 BUBHAYEHUX CTaHIB il a6o mpoiecu,
AKi 110Tpi6HO BUKOHATH HPU HAOYTTi AHOTO CTAHY.

I'padiuna HOTalia ANA DpencTaBIeHHA HaBeAeHOI Buile ingopmarii
nepeabayae Taxe:

* KOYKHOMY CTaHy, BUBHAUEHOMY JAJIA KJacy 00’ €KTiB, IPUCBOIOIOTH
Ha3By Ta HOPAIKOBHII HOMED;

* KOXKHIi# BU3HaUeHIN NOJAil MPHUCBOIOIOTh VHIKAJIBLHY MITKY Ta Ha3BY;

» Ha giarpami [IIC cran nosHayaeTbCsl pAMKOIO, IKA MICTHTL HOMED
Ta HA3BY CTaHY;
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+ I@epexiA Bif cTaHY 0 CTaHY 300pa’KaeThCA COPAMOBAHOIO AYTOO,
NO3HAYEHOI0 MITKOIO Ta Ha3BOIO MOAil, IKa 3yMOBMJIA IIepeXxi;

* MOYATKOBU CTaH MO3HAYAETHCA CTPiJIKOIO, IO Befie A0 BiAOOBiAHOL
oMy PaMKH, i € CTAHOM, B IKOMY €K3eMILIAP 00’ €KTa 3’ ABNAACTHCS BIIEP-
ke (ininianisyernest). lomyckaernscs kinbKa nouarkosux crauis Ha JIIC;

+ 3aKJIIOYHUI CTaH BU3HAYAE KiHelb HTTEBOIO MUKJY eK3eMILIApa
00’eKxTa, 1110 MOXKe HACTATH B OJJHOMY i3 ABOX BUNAAKIiB — ab0 eK3eMILIAp
icaye pmaii, ajie #oro moBeJiHKa BTpadya€ AUHAMIYHHME XapakKTep, i Tomi
TaKHA cTaH N030aBIAECTHCA CIieNliabHOI MO3HAYKH, a60 eK3eMIlIap 3Hu-
Kae€, i Toal 3aKIOYHUI CTAH IO3HAYAETHCA TYHKTUPHOI PAMKOIO;

* IiJ paMKOIO 3a3Ha4al0ThCA Ail, AKi Ma€ BUKOHATH €K3eMILIAP 00’ €K-
Ta, KOJY BiH HabyBaec BiIOBiAHOTO paMIli CTaHy.

3asrayumo, mo npu 3acrocysanui TIIC xii, Bigmosigni cramam, mo-
3HAYAIOTHCS OKPEMOIO HOTAIIIEIO.

3YNIMHIMOCA KOPDOTKO Ha MOMKJINBUX AifAX NpU 3MiHi cTaHiB.

Jlii BUKOHYIOTBCSH €K3eMILIAPOM, KOTPUIl 3MiHIOE CTAH.

Ilonis, sKa BUKJIMKAE 3MiHU CTAHY, € CHI'HAJIOM KepYBaHHS, 110 3a3BH-
yail mepegae AKich AaHi. Bouy MalOTh HeCcTH AOCHUTH iHdopmalrii, nob
BH3HAYNTH €K3EMILJIAP KJacy, KOTPHUii 3MiHI0O€ cTaH (ab0 CTBOPUTH HOBHU
eK3eMIIAp) i sabeameynTty ganumMu Bianosigxi aii. Piznosuam xiit raki:

» 00pobxa indopmMmalii, AKY Hece MoAis;

+ 3MiHA nepHoro arpubyra ob6’eKTa;

* OOUHCJICHHSHA;

 reHepaIisa mofAii AJd AESTKOTO eK3eMILIApa JeAKOro Kaacy (MOKIIH-
BO, JJiA camoro cebe);

* FeHepanis noxii, N0 Mae nepefxaBaTHCS I0BHIIIHIM 1IOAO JaHOTO
JIoMeHy 00’€KTaM, SIK-OT JIIOUHA-OIIEPATOp, iHIIa cucTeMa, hisMuyHuNi npu-
Jaj, TOMO;

- MPMIIOM MOBiZOMJIEHHS PO N0/l Biji 30BHIUIHIX 06’ €KTiB;

* B3aEMO/iA 3 ABOMA clelndiYyHIMu 00’ eKTaMMu — TaliMepoM Ta CHU-
CTEMHUM I'OJMHHUKOM.

Taimep — e MeXaHi3M BUMIpIOBaHHA iHTEepBany 4acy, sKMH BBa-
JKAEThCA BOYAOBAHUM y JaHUH METOJ CUCTEMHUM 06’€KTOM, IO He IO-
Tpe0ye BUSHAYEHHH,

ATpubyramu nnoro o6’exra €:

- yHiKadbHMH igeHTHGIKATOD eK3eMILIADa TalMepa;

+  3agumIoK yacy (iHTepsaj yacy, yepes sKuii Oyae IIOAAHO CUTHAT
IIPO HACTAHHSA MEBHOI MOAil);

« MiTKa nogii, AKa HacTaHe, KOJM 3aJIMUIOK Yacy 6yae HopiBHIOBATH
HYJIIO;

+ inenTudikaTop eKseMILIApa 06°eKTa, ANA AKOrO0 BCTAHOBIIOETHCHA
raiiMep. EK3eMILIAp TaiMepa BCTa&HOBJIIOETLCA AJIA OKPEMOI'O eK3eMILIA-
pa TIeBHOT'0 KepoBaHoro 00’eKTa (Hanpukiana, 6ax HaKonudyBaua, JyXoBa
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mada meui, maxMaTHUCT IBaHUYK) IJ1s IOBiZOMJIEHHS TPO HACTAHHSA O,
JaHUMHU KOl € 3HaUeHHsA aTpuOyTiB TatiMmepa. Oxkpewmi mogii mependaueHo
IJIsT CKUTaHHA TaiiMepa B HyJIb TA 3HUIEHHA TaiiMepa.

Ilpuknag mozmesni cTaHiB 3 BUKOPUCTAHHAM TaiiMepa AWUB. Ha puc. 3.4.

AnprepHaruBnoio rpadiuniit moranii [IIIC € Tabauuna HOTamis —
tak sBaHa mabauysa nepexodis y cmanu (TIIC). Koxuuil 3 MOXIHBIX
Ins Kaacy o0’eKTiB cTaHiB mpencraBiadeTbed pagkoMm TIIC, a koxHa 3
MOXKJIUBUX MOAIH — croBnunKkoM. Kuituna TTIC Busnauae crad, B AKUH
IepexXoauThb 06’ €KT, AKINO BiANOBi{HA CTOBIYMKY NOAisA BiAOyAeTHCA, KOIH
BiH mepeOyBaB y cTaHi, KoTpuii Binnosigae cTpoBnuuKy. Ilpu nroMy MOMX-
JUWBa CUTyallifd, KOJU IecHa KoMOiHaIiA DoaiA — cTaH He Bele 10 3MiHU
cTaHy exsdemnnsapa o6’exra abo Hemoxxkamrea. Toai y xairuni TIIC
BiATIOBiTHO Ba3HAYAETHCH: “noAina irHOPyeThea” abo “He Moxxe OyTH”, abo
KJIITUHA 3aJIMIIAETHCA IIYCTO0.

Y rabn. 3.1 wasexeno upuriaax TIIC, mo Bignmoeigae OIIC, 3o6pa-
JKeHil Ha puc. 3.4.

Ta6auys 3.1 lpuknax Tabauui nepexogis

II1 112 I3 14 s 116 7 8

C1 2

c2 3

C3 4

c4 “ 5

C5 6

Cé 7 2

Cc7 1
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C1, Mamuny

BUMKHYTO

II 1. Mamuny yBiMKHYTO, 3agaHo
KiJbKiCTh IIOJOCKAHDb
Ta TeMIepaTypy BOAH

C2. Ilomaua B

\ 4

ogK 0 Daxa

A1. VYBiMKHYTHM nojaYy BOAHU
J2. BcTaHOBUTH JiYMIBHHUK MOJOCKAHD

II2. Bak 3anoBHEHO

C3. Harpisau

HA BOAM

3. VYBiMKHyTH TepMOMeTD
I 4. BuMkHYTH nmoaady BOAH

NI3. Boaa uarpinace

C4. Ob6epranns 6apabaHa

5. Bcranosmru Taiimep T1

I14. Taitmep T1 copauiopas

C5. Cunopoxaenns 6axka

6. VYBiMKHYTHM cnopo)XHeHHa Gaka

TI5. Bak moposkHiii

C6. Bak nopo

JKHIN

II7. JliynapHEEK
6inpme HyIA

O7. Bianstu 1 Big miyunsanka
MOJIOCKaHL

6. JliumnsauK gOpiBHIO HYJIIO

C7. Cyminna

JA8. BcranosuTu raiimep T2
J9. 3anycrurm nesrpudyry
II8. Taitmep T2 cupamosas

_____________ 1

IL C8. MammHy BUMKHYTO |
J10. BAMKHYTH MALIUHY

Puc. 3.4. JIIC asTroMaTHuHO! NPAJbHOI MAIIMHH
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Aximo sBubupatu mix HIIC i TIIC, To apryMeHTOM Ha KOPHUCThH Hep-
mroi Horauil — JIIC — € ii HaoyHicTh Ta BUSHAYEHHA Aii, TOAL AK Apyra
3 aux — TIIC — moaBossie 3adikcyBaTH Bci MOXKJIMBI KOMOiHaIIil cTaH —
nozisa i 3a6e3neYnTH HOBHOTY Ta HECYNIEPEYHICTh IIPEACTABJI€HHSI BUMOT,

CucrteMHU TOAUHHHUK — 1€ TaKO)K BOymoBaHUil Yy MeTOon 00’€KT,
aTpubyTH AKOro — INOKA3SHUKH CUCTEMHOr0 Yacy (TOAUHH, XBHJINHU, AEHb,
MicAlb, PiK) — MOMKHA UUTATH.

Bce, 110 6yJ10 cKasaHo BUllle, CTOCYEThCSA OKPEMUX 00 €KTiB AK 6as0-
BHX CKJIAJIOBHX — KOMIIOHEHTiB apXiTeKTypH CHCTEMH B LILJIOMY.

BaxxsquBuM npmHOUOOM 00’¢JHAHHA KOMIIOHEHT Y CHCTEMY €
HAABHICTH /I KOMIIOHEH™ CHLILHUX MOJAi#, IpH YOMY HalyacTile oxHa 3
KOMIIOHEHT IIOPOPKYE IOAiI0, a iHIIn Ha Hel pearyiorh. Ha 1iboMy npuHIAIL
6asyernes crrocib 00’ egHaHHA OKpeMHX 00’€KTiB y cHuCcTeMY.

IIporpamMua cucremMa B IiJIOMY PO3PIALAETHCH SK B3a€MOAis 06’€KTiB,
1110 MOZEJIIOETHCA SAIK OOMiH MiK 06’€KTAMH CHCTEMH Ta 30BHIIIIHIMH 00’ €K-
TAMH-TIOBIAOMJIEHHAMM TIPO HACTAHHA NMEBHUX IOAINA Ta JaHHX M0 HUX.
IIpu pomy 30BHiUIHI OAII, PO AKi cucTeMa He poduaa 3alMTY, BBaXKa-
IOThCA TAKUMH, 1[0 3a0yCKAIOTh CHCTEMY. SOBHIIIHI ITOAii, YeKaHHA Ha
sAKi mepenbadeHo B CUCTEMI, IIpeACTaBIIeH] K MO/Ail, NPOXaHHA MOBiAOMUTH
PO AKi HAACHJIAITHCA CHCTEMOK AO 30BHIIIHIX 00’€KTiB (AK 3anur),
KOTpi y BiiMOBib, Y CBOIO Yepry, HAJICWJIAIOTH IIOBLAOMIJIEHHS PO HACTAH-
HS nojii 1o 06 €KTiB CUCTEMH.

OcxinpKku noBefinKa 06’exra mpejgcrasieda Bianoeiguow [IIC, To
TIOBeJiHKa CUCTEMH B IILJIOMY IIPEJCTABIAETLCA AK CXE€Ma B3a€MOJil OKpe-
mux JTIC. KoxHiil 3 HUX IpUCBOIOETHCS HA3BAa i BOHU 306pakaloTbcA Ha
cxeMi oBajsioM 3 miew Haszsowo. OsBanu moB’A3aHi MiXK c0o600 cTpinkamu,
1110 BiAIOBiAAIOTE IOBLAOMIIEHHAM NPo moAil, AKi NoB’A3y0TsH okpemi IIIC.
Ha crpinui BkasyeTbea MiTKa moaii, a HaNPAMOK CTPLIKY BifnoBifac Ha-
NPAMKY Iepefayi IoBifoMJIeHHs. 30BHIIIHI 06’€KTH O3HAYAIOTHCA IPA-
MOKYTHHMM paMKaMH 3 IXHiMHU Ha3BaMu.

IIpuriaz B3aeMoAil Mogenel nosegiHKH 00 €KTiB HaBeleHO Ha puc. 3.5.

3.4.3. Mopeas npouecis

Mogens craniB 06’eKTiB, 3a ZOIIOMOIOI0 AKOI MPEACTABIAIOTECA BH-
MOT'H [0 IIOBeAiHKH cucTeMu (auB. 1. 3.4.2), nepeadadac y CBOEMY cKJaAi
ONMUC OEeBHHUX Aill, KOTPi CynpoBOAKYyIOTH 3MiHU cTaHiB 00’ekTiB. Ilii €
aJropuTMaMu, 10 BUKOHYIOTBCS CHCTEMOIO AK peaknii Ha moail i BusHa-
Y4aloTh i1 pyHKIioHaNBHiCTE. PO3yMiHHA BUMOT A0 cHCTEMM Nepenbauae i
PO3YMIiHHA 3a3HAUYEHUX BHILeE Aill, iHKOJIM ZOCHUTH cKJIaAHUX. CrocoboM,
1110 IIPOTNOHYETHCA AJIA MOJAQNAHHA TPYAHOIIB PO3YyMiHHA Ailt y nanomy
MEeTO[i, € AeKOMITO3UIIis X Ha OKPEMi CKJIafO0Bi, Ki OTPUMaJIM HA3BY LPO-
necis. ITocaigoBHICTE BUKOHYBAHUX IPOLIECIB YTBOPIOE NOTIK KePYBAHHA;
BOJHODA3 IPOIIECH IIifJ YaC BUKOHAHHS OOMiHIOIOThLCA JaHUMH, 110 YTBO-
PIOIOTH IOTOKH JAHUX; ABa 3a3HAYEHi TUNH ITOTOKIB NPOMOHYETHCA BUKO-
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OIIEPATOP

Mogens cranis 1

Mogens craHis 2 Moaens cranis 3

Mogesnnb cranis 4

Puc. 3.5. Cxema B3aemonii mogeneii noeeginku 06’ €xkriB

PUCTOBYBATH AK MOJIJIi alTOPUTMIB Aifi CUCTEMH, JJIA NpPEeACTABJICHHS
KOTPHUX Y IAaHOMY METO/Ii mepeabadeHo cHeIfialibHy HOTallioo, AKii npu-
CBOEHO Ha3BY Aiarpamu noTokiB ganux giit (JIILIJT).

Ax pxxepesa JaHUX AONYCKAKOTHCH:

— aTtpubyTn 00’ekTiB (1110 3BUUAITHO 30epiraoThCcs B apxiBax — dali-
nax abo 6asax naHux, AKi iCHYIOTSH i micyst 3aBepmieHHA POGOTH CUCTEMU);

— CHCTEMHUI FOAUHHHK AK MOKA3HUK CHCTEMHOTIO 4acy;

— raiiMmepu (ausB. n. 3.4.2);

— DAHi moaiii;

— TMOBIZIOMJIEHHSA 30BHIIIIHIX 00’€KTiB (J1I0f€eii-0nepaTopiB, MPIWIALIB TOILO).

IIpaBuna nodymosu NIIINI nogaHo HHXKUeE:

-— koxkHoMy 3 IIIC craniB moxke BignoBigaTu tinsku ogHa IILII;

— npouec 3o06paxkaerbca Ha I sk oBan, BcepeAnHi AKOT0 Moja-
HO 3MmicT abo Ha3By npollecy;

— DNOTOKM AaHMX 300parkeHO AK CTPLIKHU, Ha SKHX BKa3yIOTbCA
iaeHTH(diKaTOPU AAHHX, L0 IEPeRalTHCA Bij Ipouecy A0 NpoIecy; Ha-
NPAMOK CTPiJIKH A0 OBally NO3HA4a€ AaHi, AKi € BXogaMH A0 IpOIecy,
HANPAMOK BiJ] 0BaJly — BHXOIM;

— JoKepeJia ZaHMX 300pakeHo AK MPAMOKYTHI paMKM YHM PaMKH 3
BiIKPUTUMH CTOPOHAMM;

— AKINO JzKepesiaMy JaHUX € apxXiBHi 06’€KTH, BifmoBigHi ITOTOKM
MapKYIOThCA Ha3BaMHu aTpHOyTiB 00’€KTiB, IO NepealoThCA NOTOKAMH,
TIpM IOMY Ha3Ba BiANIOBIIHOTO 06’€KTa MOXKe He BKa3yBATHCSH;

— NIOTOKM JAaHKX BiJ{ TaiiMepa MapKyIOThCsI HA3BOIO TailMepa;

45



— TOTOKH JaHUX BijJi CHCTEMHOr0 rOAUHHUKA MapKYIOTHCA Ha3BAMH
MOKAa3HUKIB yacy (Jyac, roguHa, XBUIWHA, JeHb TOIO);

— II0Zid, NOBiIOMJIEHHSA PO AKY OTPUMYE IPOIEC, 300parKacThCA AK
CTPiNIKa, KOTPA MaPKYETHCA Ha3BaMH JAHNX MOMIH;

— SIKIIO IIPOLeC, AKWIl CTBOPHUB IIOAi0, Ta IpoIec, AKHH NpuiiMae
NOBiZOMJIEHHA IIPO no,rmo, obunsa HajexaTh A0 Tiel camoi I[HI[I[,
BiJnoBiguui NOoTiK MoB’sg3ye Taki npouecu;

— AKIIO [I0AiA, AKY CTBOpHUB npouec neBuoi AT, nepep;ae'rbca bifo)
nponecy 3 inmol QIIOM, nus nepiioro is BKasaHMX IIPOIECiB BOHA ITO3Ha-
YaeThCA CTPLIIKOIO, KOTPA BeJle BiXt Iporecy a0 “HiKyan”, a IJIfA Ipyroro —
J0 mporecy 3 “HeBiAKyAw”’, npuyoMy oOuaBa pasu CTPiJKa MapKyeTbCca
TaHUMH I10/ii, AKi IIepegaroThCA.

IIpouecu po3pidHAIOTHCA 38 TAKMMY TUIIAMU:

—— TaK 3BaHUH aKcecop, 110 3AiHCHIOE JOCTYII KO apXiBiB;

— TeHepaTop rofif;

— IepeTBOPIOBAY NaHUX (00YNCIIEHHA);

— nepeBipka yMoOB.

IToroxu kepyBanHst Ha [{ITJI]] mosHAYaIOTHCS MYHKTUPHUMHE CTPLIKaMU.

Sk1to nponec ABJsie co60I0 NTepeBipKy NeBHOI YMOBH, IIPU BUKOHAHH]
KOTpoi 3ZificHIOETHCS Iepefaya KePyBaHHA A0 IHIIOro INpolecy, TO
BiAnOBiAHUM NOTiK KepyBaHHS 306paXKAETHCS NEPEKPECACHO0 IYHKTHUD-
HOI0 cTpiJIKOIO.

ITpuxnanx OI1J]] HaBemeno Ha puc. 3.6.

IToTounuit yac Tatimep

ITorounuii yac
. T1 cnpaurosas

Baaa
IMOKA3HUKIB

“ 3uATH
NOKA3HUKH”,

“CrBOpHTH
Taitmep”

KonTpoas
yacy

Puc. 3.6. llpuxaag AN

Ho OIIIOO nopmaernecsa HedopManbHUE onuc ¢dbyHKNiNA nponecis, aki
BXOOATHL H0 ii ckJaxy. Horania gia omucy moapobunpb Ail mpoiecis y
IaHOMY METOJi He PerjIaMeHTYEThLCA i 3aIexuTh Bij cMaKiB aBTODiB.

ITicns mo6yaosu Beix HITIJ ana Beix 06’e€KTiB cuCTEMH AOILJIBHO
noOYyAYBaTH 3arajbHy TAOJIHIIO IIPOLECIB IJIA CTaHiB, A0 AKOI BXOJATH
TaKi KOJIOHKH:

— igenTundikarop mnpouecy;

— THn npornecy (IUB. BUIIE);

— Ha3Ba IpoIecy;
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— Ha3Ba CTaHy, B AKOMY BHU3HAYEeHO IIPOIEC;

— Ha3Ba j#ii crany.

CrBopenH# Takoi Tabauni mac aexinbka minei. Ilo-mepire, Trabaumsa
Jla€ MOXKJINBICTEH ITePEBipUTH HecynepeyHicTh Ha3B Ta izeATndikaTopiB npo-
1ecis, o-Apyre, NEPEBipUTH IOBHOTY BUSHAUEHUX MOAIH TAa IMpoIiecis, 1mo-
TPeTe, IePeBipuTH, YU BCci BU3HAYEHI TOJii reHepYIOThCA IIEBHUM ITPOIie-
CcOM 1 uM Bci 3reHepoBaHi mozil 06podaAIOTECA IIEBHUM npouecoM. Kpim
TOr0, HASIBHICTB TAKOI TaOJIMIIi A€ MOKJINBICTh BUSIBUTH IIPOLIECH, CIILIBHI
AN KIIBbKOX Ailt um cTtaHiB i yHidikyBaTH ix.

PexomMeH0OBAHO MATH TPH 3pa3KH TAKOI TabJIHILL, KOXKeH 3 AKNX Ma€ 6yTH
BHOPSIKOBAHO 32 OKPEMIM KpHUTEPiEM (KyIoueM): 3a ifeHTdiKaTopoM npore-
CY, 32 MOJIEJLIIO CTaHIB, B AKHAX IIPOITEC BHKOPUCTAHO, Ta 3a THIIOM ITPOLIECY.

3.4.4. IIpoayxTn inxkeHepii Bumor 3a merogom C. Illneecp
ta C. Memropa
3a JaHUM METOZOM, PE3YJbTATOM IIPOBEAEHOTO aHaJdi3y BHMOT /O
CTBOPIOBAHOI IPOrPaAMHOI CUCTEMH € TaKi NPOAYKTU:
1) indopmariiina Mmogens cuctemu (OHTOJIOrisA) vV popmi:
a) miarpaMu CyTHiCTL — 3B’ A30K;
6) onucy 06’exTiB Ta ixHix aTpuOyTiB (ITOAAETHCA HeDOPMAJIBHO);
B) OIIACY 3B A3KiB MiK 00’eKTaMH (1I0JA€THCA He(POPMAIBHO);
2) MoJesIb NOBENIHKH 00’ €KTiB cucTeMn y dopMmi:
a) giarpamu nepexoxis y crauu ([II1C) abo Tabauni nmepexonis y
craun (TIIC);
6) onucy xiit IIC (momaerbcsa HedOPMAILHO);
B) onucy mogii IIC (moxpaerhcs HeOPMAIBLHO);
3) Mozesnb mpoleciB AJIA cTaHiB 06’€KTiB y hopmi:
a) piarpamu notokis ganux aiit (JIIIOM);
6) rabaurii npoieciB cTaHiB;
B) OITHCY HpolieciB (mogaeTbes HedhOpMAaJIbLHO).
CyKymHICTH HepesliveHHX HPOAYKTIB BBAXKAETHLCS JOCTATHBOK JIJIs
mmepexony Ao Ipolecy MPOoeKTYBaHHA CUCTEMH, MeTa i MeTOAH SIKOTO Noja-
0THCA B riasi 4.

3.5. Meron imkenepii sBumor 1. [[sxexko6cona

3.5.1. Konnemuis moaei cueHapiis aiis 36MpaHHsa BHUMOr

Meron, mpo axknii 6yae T MoBa fJaJjii, €, HA HAIIl MOTAAMN, €AHHUM
MEeTO[[OM, KOTPHII BKA3ye ITOCHiIOBHUI MiAXiJ 0 BHABJIEHHA 00’ €KTiB, CyTTE-
BUX JUIAA JOMeHY mpobyieMHol ranysi. Cripasai, Bci MeToau AeKJIapyIOTh —
AK IepUINi KPpOK — BUABJIEHHs 00’€KTiB i monepeaskaioThk, 1110 BAAJIHI
cKJaj 06’€KTiB 3yMOBUTH 3pO3YMLIICT i TOUHICTH BUMOT, aJie TiJIbKH Iei
miaxix Jac peKoMeHgallii o0 Toro, 13 Yoro MOYHHATH IIJIAX A0 PO3YMiHHA
mpobyieMH Ta MOIMYKY CYTTEBUX AJis Hel 06’€KTiB.
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ABTOpH ITO3HAYWJIN CBiif MeToZ f1K 6a30BaHMIl Ha BapiaHTax (Ha mpu-
xiaagax abo cieHapisix) BUKOPUCTAHHA CUCTEMHN, AKY Mae OyTH nobyroBa-
Ho. /loMoBHMOCE, IO B NOjaNbIIOMY MU OyZeMO 3aCTOCOBYBATH TepPMiH
cuyenapiil pyiA MO3HAYEHHA IPUKIAAY Y BAPiaHTa BHKOPUCTAHHA CUCTEMMU.

CxiagHicTh npobseMu 3a3Bu4ail nepebopOeThCA MIJIAXOM NOAiny il
HA OKPEMi KOMIIOHEHTH 3 MEHINOIO CKJaZHicTI0. Beauxa cucreMa moxe
6yTH HAATO CKJAIZHOIO, 1106 ii KOMIOHeHTaMH GysM OZpasy MporpaMmHi
MOZYJi, ToMy po3po0Ka CHCTEMH 3a ITUM METOA0M IIOUNHAETHCA 3 OCMUC-
JeHHA i1 MeTH — TOOTO, ANA KOTO i JJIT YOro CTBOPIOETHCA CHCTEMA.
CxnagHicTh 3araJIbHOI MeTH BHPAYKAETLCA Yeped OKpeMi ckaadosi memu.

CkJIagoBi MeTH MOKYTh BifnoBigzaTit hyHKIioHANbHAM ab0 HehYHK-
LiOHAJBHUM BHMOraM, HPOEKTHUM pillleHHAM Ta apryMeHTtaMm “sa” um
“mporu” iHINNX CKJIaJ0BUX MeTH. BOHH € q)KepesioM BUMOI IO CUCTEM Ta
3ac000M OIIHKHY iX, 3aCO60M BUSABJIEHHA CYIIEPEYHOCTEH MiK BUMOraMu i
BCTAHOBJEHHA 3ajyekHocTed. CKIanzoBi MeTn Moxe OyTH KBaJi(ikoBaHO
AK KopcTKi (o0oB’siskoBi) Ta M’AKi (GaxkaHi), AKX QyHKLioHaMLHI umM
He(hYHKIIOHANBHI, AK MOIVIAA KOPHUCTYyBada Y4 3aMOBHUKA ab0 AK “KyT
30py” cepenoBuina GbyHKIiOHYBaHHA cucTeMu. CKJIaZOBi MeTH TaKoK
MOMXYTh IepebyBaTH MixK €000 y MEeBHHUX BiTHOIIEHHAX, AK-O0T: KOH-
¢IIiKTYBaTH, KOOIEPYBATHUCH, 3aJIe}KaTH UM He 3aJIeKaTH OJHA Bif OJHOI,

HacTynmHuM KpOoKOM € BU3HaYeHHs HOociiB iHTepeciB, AKUM BifgmoBigae
KO’KHA 31 CKJIaJOBUX METH, Ta MOXKJUBUX IIPHKJALIB 3aJ0BOJIEHHA CKJIa-
IOBUX METU AK ClieHapiiB poboTH cucTeMu, KOTPi NPEeICTaBIAIOTE YAB-
JIeHHA KOPUCTYBAaUiB PO NpU3HAaYeHHA il QYHKIII cucTeMu, 1[0 MOXKHA
BBaKaTH NEPIIOIO iTepalliero BUMOT 10 PO3POOKH.

Orsxe BinOyBaeTHCH MOCIAIIOBHA JeKOMIIO3UIIA CKJIAAHOCTI IIPpoOaeMM:

— CKJIagHa rmpobJieMa TpaHChOPMYETHCA B CYKYIIHICTh CKJIAMOBUX METH;

— KO’KHAa i3 CKJIaIOBMX MeTH TPaHCHOPMYETHCA B CYKYITHICTh MOMK-
JUBUX NPUKJIAAIB BHKOPUCTAHHA CUCTEMH, TOOTO MPUKIAAiB peanxisanii
CKJIAOBUX METH, 1110 TO3HAYAIOTHCA AK CIleHapii;

— clHeHapii TpaHchopmMyIoThECA B IpoIeci aHanisay ix y cyKynHicTs
B3aeMogiounx o6’exriB. BusHaueHuii TAKMM YHHOM JIAHIJIO TPaHC-
dopmariit (mpobema — CKJIaTOBi MeTH — clieHapil — 00’eKTH) Bigobparkae
cTyneHi KoHuenryaJaisamii, To6TO JOCATHEHHS PO3YMiHHA mnpobGiemu,
TIOCJIiIOBHOTO 3HMIKEHHSA CKJAMHOCTI il YacTHH Ta MiAABUINEHHA PiBHA
dopmasisanii ixHix Mozpeneii. _

3a3HauuMo, 1110 HaBedeHi Buille TpaHchopmMallil 3a3sujyai BimoOpaxa-
I0THCA B TepMiHax 6a30BUX MOHATH IIPOBIEMHOI 06JIaCTi, TOXK OHTOJIOrisA
IOMEHY, AKIIO i BjKe CTBOPEHO, AKTUBHO BUKOPUCTOBYETHCA MJIS IIpeX-
CTaBJIEHHSA aKTOPiB Ta cieHapiiB abo TBOpUTLCA B mpoieci mobymoBu
TaKoro npeacrasieHHA. ToOTo, OHTOJMOriS HOMEHY € CKJIAZOBOIO MOjeJi
BuMoOr i 3a merogom I. xxexobcona.

BBakaeTbcd, 1110 KOMXKEH ClieHapili 3anycKae B poOOTy ITeBHUIT KOPUC-
TyBau, AKUHA € HocieM nmeBHOI MeTu. AGCTpakilia oco0u KoOpuUcTyBavya AK
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neBHOI poJsii — iHimiaTopa 3amycky neBHolI poboTH, mpeacTaBJIeHOL
cieHapieM, Ta oOMiny indopmaniero i3 cucTeMoOI0 — Ha3UBAETHLCA AKMO-
poxm (Bix aury. act — piaru). lle abcTpakTHE MOHATTA, 110 Y3aTAJILHIOE
MOHATTA Air0o4ol ocobu crucTeMH (K OCHOBHOIL, AJs 00CIYrOBYBAHHA AKOI
CHCTEMY 3aMOBJIEHO, TAK i BTODUHHOI, /15 CIy»60BOT0 IEePCOHATY CHCTe-
mu). Dikcalia aKTOpiB € TaKOXX HEBHUM KPOKOM BHU3HAUYCHHS CKJIAX0-
BUX METH CHCTEeMH (HOCIAMU SAKUX € aKTOPH) Ta NOCTAYAJIbHUKIB 3aBJaHb,
JJI BUPIIIeHHA SKUX CTBOPIOETHCA CUCTEMA.

AKTOp BBa)KAETHCA 30BHIIIHIM (hakTOpoOM cucreMu, 4ii KOTPOro Ma-.
I0TH HeZleTepMiHOBaHU xapakTep. TaKUM YUMHOM, MiAKPECHIOETHCA Pi3HUILSA
Mi’K KOpHCTYBaueM, K KOHKDETHOIO 0c00010, if aKTOPOM — POJLIIIO, AKY
Oyne-aKa ocofa MOXKe IpaTH B CHCTEMI.

B poui akTopa Moske BUCTyIaTH # iHIlIA OpOrpaMHa CUCTEMAa, AKIIIO
BOHA iHiIiloe BUKOHAHHA IIeBHUX pobiT maHOi cucTeMu, TOOTO aKTOP €
abeTpaKiriero 30BHIIIEBOro 00’ €KTa, EK3EMILJIAP AKOr0 MOXKe OYTH JIIOAU-
HOI0 a00 30BHILIIHBOIO CUCTEMOIO.

AKTOp B MoJeJi IIpe/icTaBIEHUH KJIaCOM, & KOPUCTYBa4 — €K3eMILI-
poMm Kjaacy. OgHa ocoba Moyke 6yTH eK3eMIIADPOM AEKiJIBKOX aKTOpiB
(Hampuknanm, BOZiit Ta Kacup), ajie MU POSLIANAEMO ¥ BHMOrax TiIbKH
poJii Ta cueHapii, B AKX BOHU GePYTH YUACTS.

Ocoba-B-poni, a60 eK3eMILIAP aKTOpa — 3allyCKa€ Psij omepaiit y
cucreMi (Tpansakiilo), AKi Mu HasuBaemo cueHapiem. Konu Kopucrysau,
AK eK3eMILISIP AKTOPA, BBOJUThL CTHMYJI, CTRPTYE €K3eMILIAP LILOro CIieHapilo,
10 NPUBOAUTL 0 BUKOHAHHA pAAYy AiMl BiAnoBigHOI Tpamsaxiii, AKi
3aKiHUYYIOTBCA TOM1, KOJIH eK3eMILJIAD CleHapilo 3HOBY YeKae Ha BXiKHWIA
CTMMYJI BiZl eK3eMILIspa akTopa.

ExseMIisAp clieHapilo iCHye, MOKH BiH BUKOHyeThcs. Moro mMoxkHa
BBaKATH €K3eMILIAPOM KJIacy, OITUCOM SAKOTO € OITUC TPAH3aKIIii.

Jns akropa BusHaueHO TaKi IpaBHJa:

— KOKEH CIeHapiii MoKe 3aTyCKaTH TiJIbKH OJHH aKTOp;

— KOYKEH aKTOD MOJKe 3aIyCKATH KiJIbKa clleHapiiB;

— B3a€EMO/jiia aKTOpiB B iHTepecax cucreMH (Tob6TO, AK cKIajoBa il
bYyHKIIOHANTBHOCTi) O3BOJNSAETLCA TIJILKH Uepes nepeabaveHi Qs bLoro
cIeHapii;

— aKTOp He BU3IHAYAE CIeHAapilo, BiH JHILIE iHiIiI0€ JIAHIIOMKOK MOMAi,
AKUN BUBHAYUTE CIIEHAPIH;

— JJIA KOXKHOT0 aKTOpa BU3HauYaloThes (HepopMaJbHO) Horo iHTep-
deiicn 3 THUMU CLIEHAPiAMHU, AKi BiH 3amycKac.

Cuenapiii — 1e nmoBHe IPOTiKAHHA NOAiN y cUcTeMi i1, 0OYeBUAHO, MA€E
craH Ta noBeAiHKy. KoskHa B3aemMoniA MiXK aKTOPOM Ta CHCTEMOIO pO3-
TIAZACTLCA AK HOBUH ciieHapiit. CreHapiil MoJke pos3rjiAfaTucs AK 00’ €KT.
HAxmo 6araTo 3amycKiB clueHapiio CHCTeMH MAIOTh HOAIOHY ITOBEeAiHKY,
MOXKEMO PO3IVIAAATH X sIK KJiac cieHapiiB. BUKauk cuenapiwo € mopo-
JUKEeHHAM eKa3eMILIsapa Kiaacy. Omxke, cieHapii — I1e TpaH3aKIii i3 BHyTpil-
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HiM craHoOM. [I/11 HUX CKJIAAAIOTBCA AeTajbHi OMHCH — BOHM € KPUTHU-
HUMU A4 ineHTHdiKamil gificHux 06’eKTiB cucTeMH.

Mopens cucTeMu KepyeThCA ClieHapiaMI, BHeCEHHA 3MiH Mae€ 3ificHIO-
BATHCA LIJIAXOM 3aMiHM IOTPiOHMX aKTOpPiB Ta clieHapiiB, siKi BoHu 3a-
nyckawTb. Taka Mofens Binobpakae mobakaHHA KOPUCTYBa4iB i jlerko
3MiHIOeThCA 3a IXHBOIO BoJseto. KopucryBau nqobpe posymie ii, i no mouarky
IIPOEKTYBAHHA Ha Hiil MOXKHA BignpallloBaTH #oro npodJjieMu.

3okpeMma, BinpanbsoByeThes iHTEepheiic cneHapito — 3a LOMOMOIOI0
IIPOTOTHUITY MOMKHA MOZEIIOBATH BUKOHAHHSA CIleHapio.

BeeseHHA aKTOpPiB A0O3BOJIAE BIiATIOBiCTM Ha 3alUTAaHHA: IJIA YOTO
pobutsca cucrema? Xro Ii ronoBHuit kopuctyBau? AKTOpDH BU3HAYAKTD
30BHiIMHE OTOUEHHA CHCTEMM, a il BHYTPINIHA CYyTh BU3HAUAETHCH
cLieHapiaMu.

Cuenapiit — e IOBHUH JAHITIOKOK NOAiH, iHinifioBaHnX akTOpOM, TA
crrenudikaria peaxmii Ha Hux. CyKynHICTS clieHapiiB BU3HAYAE BCi MOMIIHB]
UIJIAXYW BHKOPHUCTAHHA cucreMu. Ko)KHOro akropa o0CIYyrosye cBoOsA
CYKYIIHICTB ClIeHAaPIiB.

Mo Ha BuaisiuTu 6a30By MeTy HOJil, CYTTEBY IJIA cUeHapilo Ta foro
PO3YMiHHSA, a TAKOMK aJbTEPHATHBHI — B TOMY YMCJi i mpu moMmuaxkax
KOPUCTYBAaYa TOIIIO.

Poariaagarouu oKpeMi clieHapii, MU THM CAMUM PO3IOAinsAemMo HYHK-
LIiOHAJBHICTE CUCTEMH HA OKPEMI CKJIAZIOBi, HAJ AKUMU MOJKHA IIpallioBa-
TH HapajeJbHO.

Hast mozedi ciieHapiiB nponoHyeThed clleniajisHa rpadivyHa HoTaLidA,
OCHOBHI paB#Jjia K01 HaBeJeHO HUMKYe:

— aKTOp IIO3HAYAETHCH IKOHOIO JIOANHMH, Hij AKOI0 BKAa3yE€ThCA HOTO
HasBa; .

— creHapiii 306paskaeTLCsa OBAJIOM, BCEPENUHI SKOI0 BKA3yEThCA HOro
HasBa (1o, 3asBuuai, BijoOpaskae ckJiajzoBi MeTH, siKi peayisyroThes
cileHapiem); -

— iKOHA aKTOpa MOB’A3YETHCA CTPLIKOIO 3 KOMKHUM CIleHapieM, SKHI
3alrycKae BiAIIOBiHUHE aKTOP.

Hpukaax 1. Ha puc. 3.7 HaBemeHO NpPHMKJIaj AiarpaMu CIeHapiiB
Isist KiaieHTa 6aHKY.

cal
SN

Puc. 3.7. llpukaanx giarpaMu cueHapiiB Aias xkIieaTa 6aHky

Brecenus rpoimeil Ha paxyHOK

j

\|
U

3uaTTA rpouwieil 3 paxyHka

Tepesaua rpomeit 3 paxyHKa Ha paXxyHOK

/\
!
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Te, 110 KJIieHTa BUSHAYEHO AK AKTOpA, AKWI 3alTycKae IIeBHMI ClIeHapi,
0o3HAYae, 10 AJd peanisaiii cBoel CKIag0BOI METH BiH 3BepTacThCs HE JO
Kacupa uu KJepKa 6aHKy, a 6e3mocepeiHL0 N0 TepMiHajna cuctemu (60 B
inmromy pasi cieHapii pospaxyHKIB sanyckas 6u Kacup, a KJIi€HT, axkuii
B3a€EMOZiAB OM i3 CHCTEMOIO OIIOCEPEIKOBAHO Yepes3 Kacupa, He PO3TJIAaaB-
ca 6 AK aKTOp CHCTeMH). 3BEPHITh yBary, 1o Bci ciieHapii, BKIOYeHi X0
cHCTeMH, o6Be/leHO PAMKOIO, AKA ITI03HAYAE MEKY CUCTEMH, a aKTop mepedy-
Ba€ II034a PaMKOI0, 060 BiH posriIAfaeThCA AK S0BHIMHIN dakTOp 1I0X0
CHCTEMH.

Ipuxaax 2. Hexait zam 3aMOBJIeHo OOy yBaTH aBTOMaTU30BaHy 6i6-
gioreyny cucremy. CchopmynroeMo KibKa CKIaZ0OBIX MeTH il no6yaoBu:

1) aBTOMATHYHA peecTpallid yuTayva;

2) nepeBipKa HaABHOCTI IIpY 3BepHEHH] UMTaya 34 JiTepaTypoio abo-
HeMeHTa Ta 6opris 3 orpuMaHoi paHime nitepatypu, TepMiH KOpUCTYBAH-
HS AKOI CKiHYUBCA;

3) dikcarist KHUT, AKi 3aMOBJISE UNTAaY;

4} dikcauia haxTy BULAYi 3aMOBJIEHb, AKiI BHKOHAHO;

5) (pikcallisa moBepHEHHA KHIDKOK Ta JKYPHAJIiB;

6) opranisaiig yuepru BiKJIaJE€HUX 3aMOBJIeHb, AKi He MOXKHA BUKO-
HATH yepes BaHHATICTD 1X iIHIINMU YHTaYaMH;

7) OBiAOMJIEHHSA YHTAYEBi PO MOMKJINBICTh BUKOHAHHA BiAKJIANEHUX
paHillle 3aMOBJIEHD;

8) suaBieHHS GOPXKHUKIB | HAACHIAHHA IM TONEePeMKYBAILHUX T0-
BiIOMJIEHB;

Ha puc. 3.8 nokasaHo giarpamy cieHapiis, 1o Bianosizaec ogHOMY 3
BapiaHTiB BUMOT 10 6ibiioTeunoi cucremu. PoarisiHemo neit BapiaHT.

s N
Peecrpauia sanucy 3amuc
3aMOBJIEHHSA /10 | Bi6riorexap
dbopmynsapa yuTada
» 3amoBJieHHSA )
\ 3amnuc g0 yeprua
[Peec'rpauia Bi].lBi}IYBaH}ﬂ BiAKJIAZEHMX
3aMOBJIEHb
Yurau /
Peecrpania

IIOBEpHEHUX KHHT

OGcryroByBaHHA 4Yepry
BiAKJIAalecHUX 3aMOBJIEHb

Puc. 3.8. liarpama cuenapiis 6i6iriorexn
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ITini 1—8 BusHavaoTh Ti GiGmioTeuni mpomecu, siki Mmu Gakaemo
aBTOMaTH3yBaTH. BuMory /o aBTOMaTH3aIlii IeBHOTO IPOIECY B CHCTEMI,
AKY Mu 6yayeMo, 6yae mpeacTaBaIeHo OJHUM a0 KiJIbKOMa CIieHapiiMu.

Busraummo, aki axtopu OYAyTH 3ayCKaTH CcHeHapii .

IlepminM 3 akTOpiB HasBeMo uuraua. AKHN0 MM ZOMOBHJINCA, IO
caMe YHUTa4Y 3anyckae cieHapii, KoTpi BiznoBigawoTs cKiIagoBuM MeTy 1, 2
Ta 3, TO TUM CAMHUM MM 3aJAeKJApYBAJH, L0 BigBizyBanHs 6iGmioTexn
IIOYMHAETHCA 1A HbOTO 3 TOrO, 10 BiR MAXOANUTH 4O TepMiHaia H 3amyc-
kae BixmoBigHi crienapii, inTepdeiic 3 aAkuMu nepegdavae MOBiAOMICHHA
YUTa4YeM CHUCTEMi CBOIX JaHMWX mig uac peecrpanii (cxkaaxoBa metm 1),
noBizoMaeHHsA aDOHEMEHTHOTO HOMepa, AKIIO BiH yiKe 3apeecTpoBaHMH
(ckymagoBa MeTH 2), NOBiAOMJIEHHS CBOTO 3aMOBJIEHHA (CKJIAZIoBa MeTH 3).
Taxe BusHaueHHs Tpeba pO3YMITH AK 6askaHHA 3aMOBHUKA CHCTEMH, 1100
yce 3a3HauUeHe BuIle pobuioca 6e3 Brpy4yaHHa Oi0niorekaps.

Jpyrum axtopom obupaemo 6iGiioTekapsa. fIKIo MM BigHecau Ao
HBOTO BignoBifanbHicTh 3a CKJIan0Bi MeTn 4-—8 (saKi BiN peanisye mns-
XOM B3aIycKy BiATOBIZHMX ClleHApiiB), TO TUM CAMUM MH BHCJIOBHJIH
BUMOTH, 06 6i61ioTeKkap BHAaBaB 3aMOBJIEHI NPUMIPHUKHN B PYKH YHTAa-
ya, 3aIlycKaiouyu INIpH ILOMY DoOoTy cHucTeMu, pe3yjbTaroM AKoi Oyne
IlepeHeCeHH A 3alliCiB IPo BUKOHAHI 3aMOBJIeHHS 10 opMyJifApa yuTaua, a
IIpO HEBMKOHAHI — A0 uepru BigksaxeHUX samosieHb. [Ipu nmosepuenui
JiTepaTypu 3amyCcKalOThCH CleHapil BiANOBiAHOro 3aHOTOBYBAHHA Y
dbopmynsapi uuTaua npo 3BiNbHEHHA NMOBEPHEHOTO NPUMIPHUKA, AKUM
BiJTellep JOCTYIIHUIM, Y TOMY YHCJL # [ BiAKIafeHUX 3aMOBJEHb,

Y mpoMy mpoiieci He NOKa3aHO AIAJNBHOCTI 3 HOIIYKY (PisHuHMX
IIPUMipHUKIB 3aMOBJIEHOI JIITEPATYPH Ta MepeMileHHd iX BiJi KHUT'OCXO-
BHLA N0 Micud oOCIYyroBYBaHHSA YMTaua i HABNMAaKW, 60 3aMOBHUK HAIIOL
CHCTEMH He BUMArae, o0 110 AiAAbHicTh 6YJI0 aBTOMATU30BAaHO, TOMY MU
BigHocmMoO 1i fo 6iGmioTexaps i He Bigo6paxkaeMo B CLieHAPIAX.

IIpuknan 3. PosrasnemMo cucremMy, HaLiJieHy Ha 0GCaYrOBYBAHHA po-
6otu 6i6aioTeurol pagu 3 popmysanHs pouiis 6i6aiorex. IlepegbauaroTs-
ca Taki ckmagoBi mMerm cucremn: 36ip mpomosuuniil mpo mnepegmnaary
nepioANYHUX BH/AAHBb Ta NPHACAHHS HOBMX KHWT, IOTOMMEHHA MOAAHMX
3aABOK 3 oOMexeHHAMHU HiHAHCYBAHHS, rOJOCYBAHHS PO NPUHHATTA
OKPeMUX MPOIO3NNili Ta YXBaJIeHHA PillleHb 34 Pe3yIbTaTaAMH I'OJIOCYBAHHSA.

ITepmiuM akTOpoM HaIIOL cHCTeMHM BM3HAUMMO aAMiHicTpaTopa
6i6nioTeuHoro houay, a ApyrumMm — ujena 6i6aioTeuHoi pagu.

Bzaemopia Mix muMM ABOMa aKTOpaMM BU3HAYAETHCH POIMOLALIOM
MiX HUMHM BignosimajisHOCTi 3a popmyBaHHs (ouai. Bapiant takoro
posmoainy, srifxo 3 AKUM WieH 6i61ioTeuHoI pagu rojae MPOMO3UIil PO
3aMOBJIEHHS KHMKOK i mepeAIIaTHUX BUAAHb i roIocye 3a 3BeleHHH CIn-
COK 3aMOBJIEHb BiJ ycix uneHiB pagH, pikcye HaBefieHa Ha puc. 3.9 giarpama
cuenapiie. Ha puc. 3.9 3o6paskeHo, mo came ujeH 6iGmioreunoi pagm
3aMyCcKae cHeHapii npuiHATTA Npono3uiiii ra ronocysanud. lle osHauae,
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1II0 HAKOMIMYIEHHS MIPOMO3NIilf BUKOHYETHLCS CUCTEMOI0 aBToMaTnyHo. Tax
caMo i rosocyBaHHA BHKOHYETHCH CUCTEMOIO AK CL@HAPi# roJIOCYBaHHA,
BUKOHAHHS SKOr0 ITOJIArae B IpeJ’ ABJIEHHI YeproBOro 3aMOBJIEHH A UJIEHOBL
panu, IpuiAHATTI iforo AymKH (“3a” un “nporn’).

YaaransHeHHA
nNpono3niLii
o1 . O6Gpaxypagus
/{ 36ip nponosuuii ] BaprocTi Nponoammik

] [Iniuixosannx roJIOCYyBaHHs lk
/ >
BusHavyeHHsn saMoBJICHb

Yien \ﬁpn ftHATTH npouoauuiﬁ] / Anmini-

6i6aioTeunol
cTparo]
panu [ PDopMyBaHHSA 3aMOBJIEHb parop

Puc. 3.9. [liarpama cuenapiie noroasKeaus 3aMoOBJICHb

AnMiHiCTPAaTOp BUKJIHKAE ClieHapii:

- y3araabHeHHS HOAAHWX 3aMOBJIEHb (BUJIyUeHHS ONHAKOBHX 3a-
MOBJIEHbD, TIOAAHNX WISHAMH Pajiyi, BIOPAAKOBYBAHHA Y3arajJbHEHOTO CITUCKY
NOJAHNX 3aMOBJIEHbB);

» o6paxyBaHHA CYMapHOI BAPTOCTI MOJAHUX 3aAMOBJICHbD 1, AKIIO BOHA
nepeBuniye HagaHi (piHaHcoBi pecypcH (61043KeT), PO3CHIIAHHA CIIUCKY 3a-
MOBJIEHb HA TOJIOCYBaHHS ujleHaM 6i0sioTeunol panu;

» 06pobKa pe3yJbTATIB TOJOCYBAHHA i COPTYBAaHHS 3aMOBJIEHbL 3a
OTPUMAHUMH PeATHHIAaMMU;

* BUSHAYEHHS YACTHHY CIIUCKY 3aMOBJIEHb, II[0 BKJIAJa€ThCA B HaJla-
HHUH O10/KeT;

« dopmyBanns GJAHKIB 3aMOBJIEHD IO BUAABHMALTE TA PO3CHJIAHHA 1X.

Haragaemo, 110 KoxkeH cueHapiii npejcraBiife nesHy pobory (TpaH-
3aKIi10), AKY CHCTEMA BUKOHYE ABTOMATHYHO.

Binsomenna mMi’k cueHapiavmu. MidK cueHapisiMM MOX<Ha 3aj(aTH NeBHi
BiAHOIIEHHs, AKi 300pakaioThCs Ha AiarpaMi cueHapiiB NYHKTHDHUMU
CTpiIKAMH, ITO3HAYEHUMY Ha3BAMM BiANIOBI/[HUX BigHOIIEHD.

Ilns cuenapile BUSHAYEHO ABa THUNH BiHOUIEHD:

1) gidnowenns “po3uiupioe” o3Havyae Toi GakT, W0 PYHKIIL OFHOTO
CLIeHAPilo € JOIOBHEHHAM o GYHKIi#l iHmIoro. 3asBnuail BOHO 3aCTOCO-
BYETBHCA, KOJIM MAEMO KiJIbKa BaplaHTiB TOTO caMoro creHapilo, Toxi inea-
piaHTHa iioro yacTrHa 300paKAETHCA AK OCHOBHMI cueHapii, a oKkpeMi
BapiaHTH 3MiHHOI YacTHHM — AK posmupeHHsA. [Ipn 1bOMy OCHOBHHMIA
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clieHapi# e cTifKI 1100 MOKIIMBHUX BUNAIKIB DO3IIMPEHHS HOro QyHKIiH —
He 3MIiHIOETLECA IIPU TAKOMY DO3UIMPEHHI i He 3aJ1eKUTh Bifi HBOTO.

Hasezemo Tunosi npuksaau (puc. 3.10), xonu goiiJsHe 3aCTOCYBaH-
Hs BifHOLIEHHS POSUINPEHHS:

a) 6)

Peecrpania
IIOBEPHEHHA KHUT

Ob6cnyrosyBaHHA
yepru 3aMOBJIEHb

A

Poamuproe Posmuproe

BuspauenHs NOLIKOZMKE-
HHX NPUMIiPHUKIB

Busnauenss
npuBijeis

VaaranbHeHHSA
NPONO3UILLiiL

Posmupioe

Panxxupysauusa
eKcIepTiB

BueceHnns g0 3araJbHOro
TOJIOCYBaHHHA

IrnopyBauHsa

BeaymMoBHe BUKOHAHHS
nporno3unii

" Puc. 3.10. Ilpukaagu po3slIMpeRHA CHeHADIiB

a) 1718 MOZEIIOBAaHHS HeoOoB’A3K0OBUX ()PArMeHTIB cueHapiiB (aus.
puc. 3.10, a);

0) I/ MOAEJIIOBAHHSA aJbhTePHATUBHOrO 1epediry nofiit y cuexapii,
mo pigko Big6yBaerses (aus. puc. 3.10, 6);

B) AJ IIPEACTABJIEHHA CUTyalii, KoJgu KiJTbKa OKpeMHX clieHapiis
OPraHizoBYIOTHCA AK aKIii B cmermianbuuii cueHapid Tuny MeHIo (ZUB.
puc. 3.10, 8).

Mo:xemMo BBa)KaTH, 110 ITIi 4aC BUKOHAHHA CIleHAapil0, AKUM € PO3IIN-
PEHHAM, IIepepuBAcTLCA BUKOHAHHA OCHOBHOTIO CIieHapito (Toro, sKHil pos-
IIIUPIOETRCH), IPUYOMY ZPYTHY He 3Ha€, yu Oyje PO3UINPEeHH i AKe caMe.
Ilicna saBeplieHHA BUKOHAHHSA CIeHAPil0 PO3IMIMpPeHHa Oyzae Jaji BUKO-
HYBaTHCSA OCHOBHUIH clieHapiit,
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2) gidnowenna “guropucmosye” o3HaUaE, 10 NeBHUH cieHapili Morke
0yTH BUKODHCTAHO AJId POBIIMDPEHHSA KilbKOMa iHIIMMY cileHapiamu (aHa-
JIOT IPOLIEAYDPH B MOBaX IIPOrpaMyBaHHA).

O6uBa BBejeH] BifHOIIIEHHSA € iIHCTPYMEHTOM BU3HAYEHHS YCIaLKYy-
BaHHA, AKIIO clleHapii BBaXkaTH 00’eKkTamMu. BiaMinHicTs Mik HUMU 1IO-
JIATAE B TOMY, 1110 IIPH POSIIMPEHHI (GYHKIIIA POSIVIALAETECA AK JOIIOBHEH-
HA 40 OCHOBHOI i MoxKe 6y'm 3pO3yMijioio TLIBKM B api 3 Helo, ToAl AK V
BifHOLIEHH] “BUKOPUCTOBYE” NofaTKoBa QYHKIIA Mae caMOCTiliHe BU3HA-
YyeHHA 1 11 MOJKHA BUKOpHUCTATH Oyb-Ze.

Ha puc. 3.11 moka3aHo, 110 cIeHapii “copryBaTH” NoB’A3aHMHA Bim{o-
IeHHAM “BUKOPHCTOBYE” 3 KiTbKOMA CleHAPiAMHU.

O6pobka
HaJXOJKEHb

ObpaxyBanns
3apobiTKY

36ip nianucis

Buxopucrosye Bukopuctonye

Bukopucrorye

CopryBaTu

Puc. 3.11. Ilpuknang BigHOMWIEANA “BUHKOPUCTOBYE”

IlincymoBylouM ckasaHe BUIlle, MOMKHA 3pOOUTH BUCHOBOK, IO IIPO-
AYKTOM Iepimoi cTtaxii iHykeHepil BuMor — 36ip BUMOr — € MOZAeNb BUMOT,
fAKa CKJIaNaeThCH 3 TPHOX UACTHH:

1) onroJsoria gomeny;

2) Mozens cueHapiiB, AKA HABHBAETHLCS L1arpaMoIo ClieHapiis;

3) onmc iHTepdeliciB cueHapiis.

HaHuii MeToJ He perlaMeHTY€E KOPCTKO HOTALLI0 JJISA epIol 4acTu-
HH, TOMY MOXXHA CKOPMCTATHCA HOTAIi€l0 MOJAEJNI CYyTHicTHL — 3B’ H30K,
Ipo AKy Huia mosa B . 3.4.1.

Mopens cuenapiiB cynpoBomKyeThca He(pOPMAIbHUM OIIMCOM KOMK-
HOTO i3 ciienapiiB, HOTAIlA AKOrO HE PerJaMeHTyeTheA. K ofuH i3 BapiaHTIB,
OIIMC CLieHapilo MoXKe OyTH IIOAAHO AK LOCJiI0BHICTh TAKUX €JIeMEHTIiB:

— Ha3Ba, sIKa [I03HAYa€E clleHapii Ha giarpamMax mMojesi BUMOr i AKa €
3aco60M [OCHJIAHHSA Ha clleHapiii;

— aHoTauis (KopoTKuii 3MicT y HehopMaasHOMY IIOAAHH]);

— aKTODH, IKi MOXKYTh 3allyCKaTH CIIeHapil;

— BHU3HA4YEHHSA BCiX aCHEKTiB B3aeMOZil cHCTeMH 3 aKTOPaMH: MOXK-
JIMBHX il aKTOpa Ta IXHiX MOMKJIHMBHX HACJiAKiB; 3a00poHeHux Ail ak-
TOpa, AKIIO0 TaKi €, Ta IXHIX MOXKJIUBHX HacIaigKiB;
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— [epeayMOBH, AKi BM3HAYAIOTEH IIOYATKOBHUIM cTaH, TOOTO cTaH HA
MOMEHT 3alycKy ClieHapilo, HeoOxinHuil Ans Horo yeninrsoro BUKOHAHHS,
HaIpUKJIAJ, HAABHICTH JaHUX, AKUX BiH IIOTpebyE;

— BiacHe GyHKil, KOTpi 3AifiCHIOTELCA ML YaC BUKOHAHHSA CLEHAPio.
Bonu Bu3Haua0Th IOPALOK, BMICT T4 aJbTEPHATHBY i, AKi BUKOHYIOTD-
¢4 B cueHapii, To6To Horo anropuTmMu;

— BUHATKOBi a60 HecTaHAAPTHI cHTYallil, IO MOMXYTh 8’ ABUTHCA TN
Yyac BUKOHAHHA CIleHAapiio i 3apaauTH oro BUKOHAHHIO 400 nnorpebysaTu
cneniagbHUX Ail A8 yCyHeHHS iX (HanpHKJIag, IOMUJIKA B AiAX aKTOpa,
ARY 34aTHa PO3Mi3HATH CHCTEMA);

— 7#il, xoTpi € peaxnieio Ha mepexbauyBaHi HeCTAHAAPTHI cUTyaIlil;

- YMOBM 3aBEPIIEHHA CIleHAPiIo;

— IIOCTYMOBH, sAKi BH3HA4alOTh KiHIIEBHI cTaH ClieHapiw mizg uac
oro saBepIreHHus.

Ha nmogansmiux craaiax ocMmuciieHHsa mpobjaeMu clieHapift BHKOpHC-
TaHHA TPaHCHOPMYEThLCA B CLIEHADiM MOBEAIHKU CHCTEeMH — [0 HaBeae-
HUX eJIeMeHTiB JojaroThed Ti, 1110 OB’ A3aH] 3 KOHCTPYIOBAHHAM pilleHHs
1isrpoBol mpobaeMu Ta HeQYHKIIOHATLHUMH BUMOIAMUY, AK HATIPUKJIaL:

— MEXaHi3MH 3aIyCKy cleHapiio ( HAIPUKJIAkA, MO3UILi1 MEHIO);

— MeXaHi3MHu BBeJIeHHA JaHUX;

— HOBeJiHKA IIPM BUHUKHEHHI HaA3BHYAMHNX CUTYAaLLil.

Orxe, HOBUI OIIMC YCIAAKOBYE MONEpeaHiii i AeTaniaye ioro.

Hacrynuum Kpokom Moxxe 6yTH ciieHapiil TecTyBaHHA (AUB. ITNaBy 7),
AKVH ycIragKoOBY€ NOMepeAnii, ane pos3mnpioc 1oro BUSHAYEHHAM OYiKy-
BaHUX PE3YyJIbTATIB Ta MPOIEAYPH TECTYBAHHS.

Onuc inTepdeiiciB TaKoK ogacThCA HedhopMansHo. Clij 3ayBaXkHuTH,
o caMe inTepdeiicy BU3HAYAKOTH, AKMMHE 0a4aTh cucTeMy ii KOpHCTYBayi,
TOMY KODHMCHO TOTOJMTH 3 HHMH Bie Ha craaii 36mpanHsa BuUMOr yci
noapodbuili B3aeMoail — AK BUIVIAAAE IaHEJb KOMKHOrO 3 aKTOpiB, AKi
BOHA MICTUTH eJleMeHTH (MEeHIO, BiKHa BBOAY, KHOITKH-iHAUKATOPM TOIIO).

IIo6ynoBa mpoToTHIY CHCTEMH, KOTPA MOJEIOE PeaKIlio i€l cucreMu
Ha il axTopa, ZOMOMOXKe BiAmpamioBaTH Aerani ¥ YCYHYTH B3a€MHI
HENIOPO3YMiHHA MiXX 3aMOBHUKOM i pO3POOHHKOM.

3.5.2. Moaeas ananisy sumor. Busnauenns o06’ekTiB

Mogene BUMOr jJa€ ys3araJbHEHE VSIBJIEHHA OPO Ti HOCHYyru (mpef-
CTaBJIeH] CYKYIIHICTIO ClieHapiiB), AKi MaliOyTHA cucTeMa Mac HaxaBaTH ii
kaientam (axkropam). Take npeacraBieHHsA € IPeAMETOM aHAJNI3y 3 Me-
TOIO IIOAAJIBIIOTO CTPYKTYPYBAaHHA Npo0JieMH, KOTPY PO3B’A3yBaTHMe 3ra-
maHa cucreMa. Ockinbku 00paHO HAMHU apXiTEeKTYypow € 06 €KTHA
apxiTeKTypa, TO pPe3yJbTATOM CTPYKTYDPYBaHHS Ma€ OyTH CYKYIHICTh
06°€KTiB, B32EMO/Iifl AKUX BH3HAYAE DYHKIIOHATLHICTD CUCTEMH.

O3HayeHy CYKYIHICTh 3HAXOAATH ILIAXOM IOCTiJOBHOI JeKOMIIO3UIi1
KOX{HOTO i3 crieHapiiB Ha 00’ exTH, AKi BigoOpakaloTs i cieHapiio.
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HexoMIoauiis ciieHapilo KepyeThbcsd HAMAraHHAM IIPOBECTH TaKUH
Bubip 06’eKTiB, AKUM AACTh 3MOry 3a0e3HeUuTH CIIPOMOMKHICTL CUCTEMU
o aganrarnii B pasi 3amimx ymoB a60 nmoTpe6 BUKOPHUCTAHHSA CHCTEMH.
Haragaemo, 110 aKCioMO0 CYy4YacHOrO IOIVISAAY Ha IPOorPaMHY iH)KeHepilo €
racjao: “Bcska mpaiiomua nporpaMHa CUCTeEMa 3rogoM HoTpebye 3MiH”.
IIoTpeby B 3MiHaX rOTOBHX CHCTEM YCBioMJeHO npodecioHansaMu 3 npo-
rpaMHoi imykeHepii AK 00’¢KTUBHY PEANbHICTh, a He JIMIIe AK HACJIOK
Henopobok. Tox cTpaTeria Bubopy 6a3yeThecAa HA TAKUX NPUHIUIIAX:

+ 3MiHa BUMOTI HEMUHYUYa;

» 06’eKT Mae Mogu(iKyBaTHCA TLIBKXA BHACJIIOK 3MiHM BiZIMOBIAHAX
BUMOT 0 CUCTEMH;

- 06’cKT Mae OyTH cTiikuM A0 MoaudiKaiii 1 CHpUATH PO3YyMiHHIO
cHCTEMU;

- crifixicTs mo moaudikaiiii (abo crabiNbHICTE) CHCTEMM PO3YMIETHCH
AK IXHA JOKAJIbHICTh, AKA NMOJIATaE B TOMY, 1[0 3MiHA KOYKHOI 3 BUMOT Ma€
BECTH M0 BiIOBIIHUX 3MiH AKHAHMEHIO0l KiibKocTi 06’eKTiB (B ixeani —
OAHOTO 00’€KTa).

Kepyounce nepesiiveHMMU IpUHLUIIAMY, B JAHOMY METO/i IIPOTIOHYETh-
CA PO3Pi3HATH THNHK 06’€KTiB 3aJIe’KHO BiJ IXHBOI CXHUJIBHOCTI /10 3MiH.
Ina il oninky npocrip, B sKoMy QyHKIiOHYye cucTeMa, CTPYKTYPOBaHO
TaKUMH TPhOMA BHMipaMH:

— iHdopmailis, AKy 06pobnsie cucrema (11 BHyTpiuIHi# cTan);

— IOBeMiHKA CCTEMH;

— mnpeaeHTalia cucremu (i1 iHTepdeiicu 38 KopucTyBaYaMu Ta iHINIMMUA
CHCTEeMaMH).

Bubip BuMipiB 3yMOBJIEHNIH €KCIIEPTHUMH JOCHiKeHHAMHI JUHAMIKY
3MiH AilouMx cucTeM UIOAO HaBeJeHUX BUMipiB. PeayabTaTH TaKux
IOCJIiYKeHb 3aCBiIUYIOTh:

* BIPOJIOBJK YKUTTEBOTO IMKJY HAUOINLIIUX 3MiH 3a3HAI0OTh BUMOTH
O mpe3eHTAallii cucTeMy;

* NIOBEJiHKA CHCTEMH CYTTEBO OiJIBIII KOHCEpPBATHBHA, ajie 3a3HAE 3MiH
JIOCUTH YaCTO;

+ xapakTep i crpykrypa iHdopmauii, Axky obpobssge cucrema, €
HalicTabinbHIIINM BHUMipOM IIOJO NOTMEPeaHIX ABOX.

Tox KOUiNBHO MJIA KOXKHOTO 3 BUMIDiB yHKIIOHAJBHOCTI CUCTEMU
MAaTH CBOIO CYKYIHiCTh 00’ €KTiB, fKa ioro BifoOpaskae; TaKUM NOAIJIOM
MH JIOKaJi3yeMoO B TEKCTi NofilaHHA BUMOr HaiicrabisbHimi ¢pparmenru,
HaitmoGinbHINIL Ta MpoMidkHi. 3rifHO i3 cKasaHUM BHIIle, MU PO3TJIALAc-
‘MO TPH THIIH 00’€KTiB:

— 06’€KTHU-CYTHOCTi;

— o6’ekTH iHTepdeiicy;

— Kepyoui 06’ekTH.

O6’exmu-cymHuocmi MOLEJIOIOTh ¥ CUCTEMI HOBrosKuBy4y indopmariio,
AKa 30epiracTresa micag BUKOHAHHA ClieHapio. 3a3Buuyai IM BiALIOBiJal0Th
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peanbHi cyTHOCTi, KOTpi BimoOpakaioThcsti B 0as3ax AaHMX. BiasiricTs
006’ekTiB-cyTHOCTEI MOYKe OYTH BUSABJIEHO 3 aHAJi3y OHTOJIOTII mpobaeM-
Ho1 oOsacTi, ase 1o yBaru 6epyTheA TiJIBLKHM Ti 38 HUX, HA AKi IMOCUIAIOTHCA
B CIleHapiAXx.

O6’exmu inmepgeiicy MicTarb y cobi GyHKIioOEaNBHOCTI, 3amexul
6es1I0cepeIHLO Bijl OTOUEHHSA CHCTEMH i BU3HAYCHI B ciieHapil . 3a IXHBOIO
IOIIOMOT'OI0 AKTOPH B3a€MOAIIOTH i3 CIeHapifAMu cucreMu — IXHIM 3aB-
JaHHAM € TpaHcJasuisa indopmarlii, AKy BBOANUTH aKTOp, ¥ moxii, Ha aAKi
pearye cHCTeMa, Ta 3BOPOTHA TPAHCJIALILA MOLil, AKi BUpobise cucrema, v
NOBiAOMJIEHHA AJIA aKTopa. Taki 06’eKTH BU3HAYAIOTHCA IIJISAX0M aHANiI3y
onucis iHTepdeiiciB cuerapiiB Mozesi BUMOT Ta aHali3y Aifl aKTOpiB i3
3aIIyCKY KOYKHOTO 3 BiAIIOBIiAHUX oMy cileHapiiB. SIK mepiie HabauxKeH-
Hs, ONUH iHTEepdeicHUHA 06’ €KT MoKe OYTH BUBHAUYEHO AJSA OMHiEl mapu
aKTOp — cieHapiii. MoskHa ToOyAyBaTH iepapxito inrepdeiicanx 06’ €KTiB
3a BiHOLIEHHSAM “MicTHUTBL” — HANPHUKJIAJ, TaHeJdb MICTUTH KHOIKH,
iHAMKATOpH, MEHIO TOIIIO.

IaTepdeiicn MoXKHA PO3MOAIMUTH Ha ABa BUAM: “3 JIOAUHOW” Ta “3
cuctemor”. IIpu BusiBseHHi iHTepdeicHNX 00’ €KTiB BU3HAYAJIILHUM € IIe-
penbayeHHs 3MiH — KOMXHY TOYKY MOXKJIMBUX 3MiH y cleHapii JOIiJabHO
BU3HAYaTH AK iHTepdeiicHuil 06’ eKT.

Kepyioui 06’ekmu — 1e 06’ekTH, AKi neperBopiooTh indopmManiio,
BBelleHy ob6’exTamu iHTepdelicy i momaHy 00’€KTaMU-CYTHOCTSMH, B
ingopmariio, 1110 BUBOAUTHCH iHTepdeiicHUMu 06’ eKTaMu (IHILMMMU CJI0BA-
MU, Kepytoui 06’eKTH BiAmOBifa0TE QYHKIiAM nepepobky indopmanii).
YacTo BOHU € CBOEPiAHUM “KJIeeM” 4J1s1 CHOJNYUEHHA 00’ €KTiB, hopMyloun
JIAHITIOXKKH IIOAi# i, B TaKHI crocib, B3aemMoio 06’ eKTiB.

Taxuil moxina cayrye cKJIaoBUM MeTH 3 JIOKaiisallil 3MiH y cucreMmi.
IIpu nepeTBOpeHHI MOJeJi BUMOr Ha MOJEJb aHANI3y KOXKHHUI cleHapii
po36uBaEThCA Ha 00’€KTHM 3a3HAYEHHX BuIne TphoxX THIiB. IIpu npomy
OAMH 1 Toi camMuit 06’ekT MOXKe OYTH IPUCYTHIM B KiJIbKOX CLieHapiax, i
BAKJINBO PO3MNi3HATH TaKi 06’e¢kTH, 00 yHidikyBaTH iXHi DYHKUII Ta
BU3BHAYUTH 1X AK €nuHuil 00’exrT. Kpnrepiii posmnisHaBaHHA € TaKWi:
AKIIO B Pi3BHMX CIIEHAPiAX NOCHJIAIOTHCA HA OXUH i TOH caMUil eK3eMILIsIp
06’eKTa, TO MOBHTBLCA IIPO TOM caMuit 00’ €KT.

Buninsioun o6’ckTH, GopMyemMo H6azuc apXiTEeKTypy CHCTEMH AK Cy-
KYIHICTb B3a€MOAIIOUHX 00’ €KTIB, IJIA KOXKHOrO 3 AKUX MOYKHA JOCHIAUTH
3B’A30K 3 BiAMOBiAHMM cieHapiem mozeii Bumor. OTxe, TOTPUMYETHCA
TIPUHIIAI TPACyBaHHA BHMOT BiJi MOJEJIi BUMOT I0 MOJeJIi aHaJi3y.

Haragaemo, njo o6’ext imkamncymaioe B cobi meBHi aTpubyTH, KOTpi
BM3HAYaIOTh CTAH 00’eKTa Ta itoro noBefiHKy. 1[0 noBegiHKy BN3Haya-
I0TH onepaliiii, axki 06’€KT Mo)Ke BUKOHYBATH, Ta CTAHM, B AKHX BiH MOXe
nepeGyBaTH. . ’

Mogenp aHaJi3y Mae BigmoBigHy rpadiunay HoTalio:
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¢ 06’€KTH-CYTHOCTi 300paKalOThCA CHMBOJIOM Q
» 06’eKTH iHTepdeiicy 300parKaoTsCH CHMBOJIOM O—|

» Kepyloui 06’eKTH 300paKalOThCA CHMBOJIOM O

ArpubyTu 06’€KTiB IpeCTaBICH] IPAMOKYTHUKAMY, TOCTHAHUMM IIPA-
MOI0 JiHi€lo 3 cuMBoOJIOM 06’€KTa, IIPY IILOMY Ha JIiHil BKasyeThCA Ha3Ba
aTpubyTa, a B IPAMOKYTHUKY — HOro THIL.

Mix 06’ekTamMu BU3HAUAIOThCA acoiamii, Axi 300pakaroTeCH OLHO-
YH® IBOCIPSIMOBAHUMHU CTPiIKaMM, Ha SKUX BKa3ylOThCA Ha3BH acoIiamiil.

Cepen acomianiii 3aCTOCOBYIOTHCA HARIIOIIMPEHIIIIi:

» “Bzaemopnie”’;

» “CKIAN8ETHCA 37

» “BUKOHYE poJb”;

- “ycrmagKoBye”;

- “posmmupioe”;

* “BUKOPHUCTOBYE”.

3a3HauMMO, W10 acomiamii Mix 06’€KTaMM CYTTEBO BiipisHAIOTHCH Bij
acomianii y moaenax aaaux. Jpyri HalijeHi nepeBakHO HA 3AiHICHEHHA
HaBiramii B 6a3ax JaHMX, TOAL AK MepIlli 03HAYAIOTh B3AaEMOJil0 006 €K TiB.

Ax npuraagu, Ha puc. 3.12 nogaHo dparMeHTH MoAesni aHanisy, 1o
BignosizawoTh aiarpami cieHapiis 6i6aioTeyHol cucTeMHU, AKY 300parKkeHO
Ha puc. 3.8.

01 02 03 08

Tlanens
yuTaua

Popmyaap
yuTaua

IlepeBipka ITaness
aaboproBaHocri 6i6umioTerkaps

Hema
05
(.
Buxkonauus
Karanor
3aMOBJIEHD KHHAT
08

Yepra 3anuc g0 yepru
3aMOBJIEHb 3aMOBJICHb

Puc. 3.12. Aconianii mix 06’ckTamu Gi6mioreunoi cucreMmu
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3.5.3. IIponyxTn inxeHepii eamor 3a meromgom L. [[kexoGcona
IIpogykTamMn crazii aHaaisy BUMOr 3a JaHUM METOIOM €.

— OHTOJIOTisE IOMEHY;

— MOJeJIb CIeHapiiB;

— HedOpMaJBEUH ONKC CIIeHAPiiB Ta aKTOPiB;

— onuc iHTepdeiiciB cueHapiiB Ta aKTOPiB;

— Fiarpamu B3aeMojii 06’eKTiB ciieHapiiB.

Ilogansma peranisanis npobGieMH 3a UM METOAOM BifOYyBAETBCH

HA HACTYHHUX €Tanax >KUTTEBOr0 LUHUKJIY (ZUB. riasy 4), UpH IbOMY
30epiraeTbCcA TpacyBaHHA BUMOT, TOOTO BiiCTE)KeHHA BiAMOBiAHOCTI 06’ €KTiB
BIIPOJOBXK yCiX eTamiB pu3pobKH.

KorTpoabHi 3anuranes i 3aBnaHHa

1. Sk nHasuBaeThes (hasa KUTTEBOTO IMKIY PO3POOKU IPOrpaMHOro
3abesneueHHsa, HA AKIN GOpMyeThCA KOHTPAKT MiXK 3AMOBHHKOM 1 BUKO-
HaBIEeM pPo3pobKu?

2. HagsiTs giitoBux oci6 mpouecy GopMyBaHHA BUMOT.

3. HasgiTs mKepesa BisjoMoCTel IPO BUMOTH.

4. Slkow € mocaigoBHICTE KPOKIB 3 ypaxyBaHHA AiI0UOi CHCTEMH B
HOBi#t poapodii?

5. HassiTe xareropil knacudikanii sBumMor.

6. CxuazmoBi MeTH i CKJIAZ0BI KOHIENTYaJbLHOTO MOAENIOBAHHSA IPO-
61emu.

7. 1o o3nayae OHTOJIOTIA B KOHUENTYaJbHOMY MOZEII0BaHHI IIpO-
onemu?

8. TloscHire cyTh BifHOILIEHB, 33 HOMOMOTOI0 AKHMX G6YAYIOTHCA 1O-
HATTA: y3arajbHeHHA /KOHKpeTu3allis, arperaiiis/, IeKOMIo3uIia, aber-
pakisa, acormianis.

9. §kKiereMeHTH MOAENIOBAHHA AMHAMIYHMX BJIACTHBOCTEH JOMEHIB
Bu moxere HaszBaTH?

10. Ha3sBiTh efteMeHTH 06’ €KTHO-OPIEHTOBAHOrO MOJENIOBaHHS IIpO-
TPaMHHX CHCTEM.

11.¥Y yomy monsirae NIPUHIUN NPUXOBYBaHHA ingopmanii? o mae
e TPUHITHIL;

a) 3aMOBHHUKOBi? 0) BUKOHaABIEBi?

12. BusHauTe omepalilo yenagKyBaHHs KJIaciB.

13. HassiTb npoaykTH aHanisy nomeny 3a Metoaom Illneep i Mesnnopa.

14. Axoro € oHTONOrisA KOMeHY 3a meTogoM Illneep i Mennopa?

15.Y yomy cyTh i AKOIO € HOTaLisA MOzteJi cTaHiB 3a MeTogoM IlLieep
i Mensopa? .

16.Y uoMy cyTh i AKOW0 € HOTaliA MOZeJi mpomeciB 3a MeTogoM
lneep i Mennopa?
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17.¥Y yomy nojisira€ KOHIEIisA MOJeJIi cueHapiis Ans 30UpaHHA BU-
mor? Ilorarra akmop.

18. HasexiTs HOTani®o giarpamu cieHapiiB 3a merooM J[:xexo6cona.

19. HaagiTs 6a308Bi BifHOIIIeHHA clieHapiiB MeTony exob6cona i meTy
BUKOPHCTAHHA iX.

20.Axi npuruuny i Mmera Kaacudikamii 06’ekTiB 3a meTonom xe-
KoOcoHa?

21. fIxo10 € HOTAaIist B3aeMoii 00’eKTiB y MeToai :kexobcona?

Jireparypa mo raasu 3

1. http:/www-ksl.stanford.edu.html

2. Hlneep C., Mennop C. O6beKTHO-OPHEHTHPOBAHHBIN aHAIN3: MOJEJIH-
posaHue Mupa B cocrossauax. — K.: lnanexktnka, 1993. — 240 c.

3. Jacobson I., Griss M., Jonsson P. Software Reuse. — N.-Y.:
Addison-Wesley, 1997. — 497 p.

4. http:/www.rational.com.uml.html

5. Andon A.H., Awynun A.E., Pesnuuenxo B.A. Jloruueckue moze-
JIN MHTEJIIEKTYAIbHBIX HHDOpManuoHHbIX cucrem. — K.: Hayk. gymka,
1999. — 320 c.
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Tnasa 4. TIPOEKTYBAHHA INPOTPAMHUMX
CUCTEM

4.1. TIpoekTyBaHHA AK Nponec

TIpoeKTyBAHHS — IIe €TAll JKUTTEBOTO IUKJIY PO3POOKH IpOorpaMHuX
cucTeM, HACTYNHHUM mmichas iHxKeHepil BuMor. 3aBfaHHAM IIHOI'0 €TaNy €
epeTBOPEHHA Mo6a KaHb 3aMOBHHKIB CHCTEMH, AKi MU IDeACTABUIN HK
MOJeJIi BUMOT, Y IPOeKTHI pimenHsa, mo 3abe3neuars 3AificHeHHSA 3raja-
HUX nobaxkaHb v ¢opmi BignmosigHol cucremm mporpamyBaHHA. Takum
YUHOM, IIiJ Yac MPOeKTYBAHHA BHKOHYETLCS TpaHCGhOPMAILiA NPOCTOPY
BHMOT Y IIPOCTip NpoeKTHUX pileds. [Ipn nroMy MOKHA BUJIIUTH IPO-
1ecu, KOTpl MOXXHAa BBasKATH BiTHOCHO He3aJIeXKHHMU OfHe Bij ogHOrO i
BUKOHYBATH AK IIOCJIZOBHO, TaK 1 napajeabHO, OKPEMUMH KOMaHIaMM
BuKoHasliB. Ile Taki mpoiecu:

* KOHYenmyaivHe npoeKmy6ants MONArae B YTOUHEHH] PO3yMiHHA it
Y3TO»KeHHA AeTajell BUMOT;

- apximexmypHe NpoeKMysarnHsa MOJNATAE Y BU3HAUEHH] rOJIOBHHUX
CTPYKTYPHHX OCOGIMBOCTEN CHCTEMH, AKY BYyAYIOTh;

- mexHiiHe NPoeKmy6aHH II0JATAaE Y BitoOparkeHHI BUMOT cepeJJOBH-
ma (pyuHKIioHyBaHHA 1 po3poOKM cUcTeMH Ta y BU3HAUEHHI Bcix
KOHCTPYKILifl AK KOMIIO3UIIiiT KOMITOHEHT;

« demanvHe npoeKkmysanHsa ToaArae y BU3HAYEHHI mozpobuib
byHKI[IOHYBaHHA Ta 3B’ A3KiB AJIA BCiX KOMIIOHEHT CUCTEMHU.

B ocHOBi npoeKTyBaHHSA GYIb-AKOTO IPOAVKTY JIEKHUTH NapajgurMma
TIONONAHHSA CKJAAHOCTL 3arajJibHOro 3aBAAHHA ILIAXOM AeKOMIIO3MIii
LiILOBOTO NPOAYKTY Ha OKpeMi Horo ckiagosi abo komrodenTu. Lie Tep-
IKEHHA Ai€ 1 AJa IporpaMHUX CUCTeM SK IIPOAYKTIB IpOrpamMHoi iHxeHepil.

Y nomnepenuix riiaBax O6yJIo 3a3HAYEHO, IO AJIA CYyYaCHOIO CTaHy pO3-
BHTKY IIPOTPaMHOi iHxxeHepil AoMiHyI04010 € 00’€KTHO-Opi€HTOBaHA mIapa-
IurMa, sa SKo00 Oygb-fiKa CHCTEeMa DO3[IAJAEThCA SAK CYKYIIHICTDb
B3a€MOJiI0UNX 06’€KTiB, TOXK yCi HaBefeHi BUIle NiANPOIECH IPOeKTYBAHHA
Mu O6yIeMO PO3IAAAATH IIOA0 THX 06’eKTiB, AKi Oyj10 BU3HAYEHO HA IOIe-
PeXHLOMY €Talli YKUTTEBOTO HUKJIY PO3POOKH — eTalli iHaeHepii BEMOT.
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4.2. KoanenryajJasHe NPOEKTYBAHHS

YTouHEeHHs BUMOT Ta aiecKBATHOTO PO3YMIHHA iX 3aMOBHHKOM IIPO-
BaJUTHCA B KLIBKOX HanpAMax. 3yNUHUMOCA HA MOJIOBHUX 3 HUX, KOTPi
BiIHOBIAIOTH BUMipaM MMPOCTOPY BU3HAYEHHA 3aBJaHb CUCTEMU, HaBeje-
HUM y 1. 3.5.2.

4.2.1. YTouHeHHA JAHNX

1) Yrounenus indopmarii, ARy cucTemMa o6pobase Ak gaHi, HoTpedye
BiJOBifielf Ha HUBKY 3alIMTAHb, KOTPi Mae GYTH OTPUMAaHO AK PE3yJbTaT
JaHOTO HiApoIecy:

— Ho-mepiie, BU3HAYAIOThCA JKepesla HagXOMKEeHHA NaHUX Ta Te,
JAKa CTOPOHA Hece BiJITOBiganbHiCTh 3a IXHIO OCTOBIPHiICTL — AXKepeso
9¥ CHCTEMA, ITT0 IX oTpuMYye. K110 BIAIOBiAaILHOIO BUSHAYEHO CUCTEMY,
HeoOXiHO NOIOBHUTY MPOEKT CUCTEMH BifANOBIiAHUMH GJIOKAMM BepHUdi-
Kamii Janux;

— Ho-Apyre, YTOUHIOIOTLCA aTPUOyTH JaHUX;

— IIO-TPeTE, BU3HAUYAIOTHCA CIOCOOM MaTepianisamii 3B’A3KiB MixK
o6’exTamMu y ¢opmi BiamosigHOl opraHisanii gauux. Ha nromy nuransi
3YIHUHUMOCA 0iJIbIl JOKJIALHO.

Haragaemo, 1110 cyTTeBi 03HaKH 00’ €KTa PEACTaBASIOTLCS HOro aTpH-
6yTamu, npuyoMy oauH aTpubyT abo NeBHA CYKYIHICTH aTpUOGYTIB € BU-
3HAYaNLHUM Jia ijfleHTudikamnii ekzeMmaapa o06’€KkTa 1 HA3HUBAETLCH
idenmugiramopom 06’exra. O6’€KTH MOKYTh IepebyBaTH y BiIHOLIEHHAX
a6o 3B’A3KaX MixK 06010,

KoJm B onTosorii goMmeny BusHaueHo, 1o 06’¢KT A nepebyBac B 1eB-
HOMY BiJHOIIeHHi uM 3B’A3KY 3 006’ekToM B, To mMoBa iife npo 3B’A3Kn
MDX exsdeMIIsipamMu 00’ ekTiB. KinbKicTh ek3eMIspin, Akl MOAKYTL OpaTn
y4acTb y 3B’A3KY 3 KOXHOI croponu (A Ta B), BusHavac THO 3B’S3KYy
(muB. n. 3.4.1). 3asBuuaii 38’A30K MaTepianidyeTbcsa 3a JONOMOTrOIO JO-
JaTKOBUX aTpubyTiB maHux abo HaABiThL CTPYKTYP JNAHHX.

BynemMo po3pi3HATU cTAaTU4HI, cTaNi 3B’ A3KH, KOTPi He 3MiHIOIOTLCA
ab0 3MIHIOIOThCS JOCUTD PiAKO (HANPUKJIAL, YOJIOBIK — APYKUHA, 6ATHKO —
cuH, (pipMa — ajzpeca) Ta AMHAMiUHI 3BA3KU, AKi MAIOTh MIeBHI cTaHEH, IO
MOJKYTb 3MiHIOBATUCA IIPOTATOM POoBOUOIO CeAHCY CHCTEMU.

CraTuuHi 3B’A3KN peali3yroThCd ULIAXOM AOAaBAHHA CIEIlialbHUX
aTpubyTiB 158 06’€KTiB, KOTPi 6ePYTH yuacTh y 38’A3Ky. Bepyuu g0 yBaru,
IO IepEeBAKHOI0 MO/IEJLIII0 IIPEACTABJIEHHSA JAHUX HA ChOI'O/IHI € pensniiaa
MOJeJIb, B AKil He [03BOJIAETHCA MATH MHOMKHHHI (TOBTOPIOBaHi) 3HAYEHHA
aTpubyriB, srajjaHe JOAABAHHA BUKOHYETHCS 32 TAKUMUY IIPABHIIAMM:

a) npu 3B’ a3Ky I : 1 JomaTKOBUIT aTpubyT MOYKe BU3HAUATUCH IJIA
OJHOTO Oy/Jb-SIKOrO 3 OB’sA3aHUX 00’€KTIB i MicTHUTH ifenTudirkarop ex-
3eMILIsIpa, AKUH 6epe yuacTs y 3B sisky. Hanpukaag, saxmo mosa itge mnpo
NapKyBaHHA aBTOMOOLIIB y 60oKkcax rapaska, To izeHTHdikaTop 60KCcy MOxKe

63



BKasyBaTucs AK aTtpubyr aBromobinA, npu IIbOMY imeHTHdIKaTOD
aBTOMOOLNA He 6yIe HajlexaThl A0 aTpUOYTiB GOKCY; MOXKJIMBUIL i BapiaHT
HABOAKHY, KOJH AOJATKOBHI aTpubyT AJd IpeAcTaBJeHHs 3B SA3KY Ha-
JIaeThCH BOKCY;

6) nmpu 38’sa3xky I : n goaaTkoBHil aTrpubyT HajgaeTbeA 06’exkry, N
eK3eMILIAPIB AKOro MOXKYTE OpaTH yJacTh y 3B’ A3Ky. Hannpukaag, AKI0
MPALiBHUK Ma€ KiJIbKa CTaHKIB, TO TAKHI 3B’ A30K NIPeACTaBJACTLCA MLIA-
XOM HaJgaHH#A 00’ekTy “cTaHoOK” momarkoBoro arpubyra “BJIaCHHK™;

B) IIpY 3B A3KY M : M YTBODPIOETHCSA AOAATKOBUIl 00’€KT, TaK 3BaHUM
aconiaTuBHUI 00’ €KT, AKHUH diKcye IBa eK3eMILIAPH (110 OTHOMY IJIA KOMXK-
HOTrO 3 00°eKTiB), KOTPi GepyTh yuacTh y 3B’aA3Ky. Takuii 06’eKT, OKpiM
CBO€1 HA3BH, Mae nepinM aTpubyrom iferTrudikaTop nepiuoro 3 nos’sa3a-
HHX eK3eMILIsapis o6’eKTiB, a ApyrumM aTrpubyTomM — iileHTHDIKATOD eK-
3eMILISApa APYroro.

Ilpuknangu Bimo6pakeHHA 3B’ A3KiB a, 0, 8 HaBeJeHO Ha puc. 4.1.

@) 1. ABTOMOOLIE TN Tep— 2. Boke
Homep Homep
Biracaux o Howmep rapaxka
Boke apKyeThCs Axpeca
NapKyBaHHA

6)

1. Hpanisems Hanexuts R 2. gfllr)lc'ra'r
I Bounopie Bracuuk

6) [1. Kxienr 2. Hpoxyxr
IIIII 4—4—“—P—> Hassa
Anpeca Bun

3. 3amoBaenns
TIIII xnicHTA
Hassa npoaykTty
Hara
CTaH 3aMOBJIEHHSA

Puc. 4.1, MIpuknanu rixoGpaxenns 38’ A3KiB 006’cKkTiB

JIyis1 meBHUX 3aBAAHb 3B’ A3KH MK 00’ €KTaMHU MOXKYTb €BOJIOLiOHYBATH
i3 yacoM, i dasa eBouoLii MOXe CYyTTEBO BILIMBATH HA XiJi BUKOHAHHA
BifnoBigHOrO 3aBHatiHA. [I)1a TaKuX BAJIB 3B’ 43Ky 000B’ A3KOBO 6yAyeTHCA
aconiaTUBHUI 06’€KT, AJA AKOrO BU3HAYAECTHCSI MOJEJb CTaHIB (JHMB.
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n. 3.4.2). Ina npeacTaBeHHs CTAHY acoUiaTHMBHOro 06’€KTa KO CKJIALY
ifioro arpubyTiB AogaeThcA aTpubyT, AKUi (piKkcye Horo mMOoToUYHU CTaH.
Hexail gna npuxkjany Ha puc. 4.1, 6 3aMoBeHHs MOXe mepebyBaTH B
cTaHax: “orpuMano”, “roTryeThes”, “uyekae po3paxyHKY”’, “criadyeHo”, “ro-
ToBe” TOINO, TOAL A0 aTpuOyTiB aconiaTUBHOrO 06’€KTa KOAAETHLCHA, KPiM
3a3HAYEeHHX Ha puc. 4.1, B, mle i arpubyT “cTad BUKOHAHHSA 3aMOBJIeHH",
AKWA y NEeBHI MOMEHTH Yacy MOXKe MPUIMaTH OfHe 3 HaBeJeHHUX BHIIe
3HAYeHb. 3a3HAYMUMO, WI0 cepex Aii, KOTPi CYNPOBOMKYIOTH NIEPEXONH B
CTaHH IJIA MOJAEJI CTaHiB 3B’ sI3K1B, MaloTh OYTH omepallii CTBOPEHHs HOBO-
ro eK3eMIUIApa acoiaTUBHOTO 00’€KTa (KOJIM HOBA [1apa eK3eMILIAPiB BCTY-
Ila€ y 3B’sI30K) Ta HOro 3HUINEHHA (KON 3B’ 130K ITepepUBAETHCH).

4.2.2. Yrounennsn inrepdeiicis

Y3aromxennsa inTepdeiciB 3 NOTeHIiaJTbHIMHA KOPUCTYBAYaMH CHCTE-
MM HAa PaHHIiX CTamifAX "KUTTEBOTO HUKJIY PO3POOKH Ma€ Ha METi BUPiIIeHHA
IBOX 3aBAAaHb:

— mo-mneplie, JOIIOMOITH KOPHCTYBaueBl TepeBipATH HOro po3yMiHHs
CHCTEMH 1 OTPUMATH HOro CXBaJieHHs CKJIaJ0BUX MeTH Ta QPYHKIIH 1miel
CHUCTEMH;

— MO-ApyTe, JO3BOJIHUTH PO3POOHNKOBL BHEBHUTHCSH, 110 3alIPOIOHOBAHI
HHMM I[IpaBUJIa B3aEMO/i1 KOPUCTYBauya Ta CUCTEMHU 3aJO0BOJIBHAIOTH 00MABI
CTOPOHH 3 MOTJIAAY B3a€EMOPO3YMiHHSA, e(DeKTUBHOCTI i HTBUAKOCTI CIIpH-
HHsTTH TA pearyBaHHd.

Opranisanis iHTepgeiiciB 6a3yeThCA HA TEBHHUX KJIOUOBUX €JIeMEH-
TaX, BUBHAYEHHA AKHX Mac NepelyBaTH NPOEKTYBAHHIO KOHKPETHUX €KPaHiB
Ta popMmarTiB o6MiHy gaHumMu. Ile Taki enemenTu:

1) meradopwu, mouupeHi B AoMeHi kopucrysava. Ilix uum repminom
po3ymieMo 3Hauylli TepMiHH, 00pa3H Ta NOHATTH, AKi € AJIA HbOrO 3HAHHU-
MH i 3po3yMisumMn abo BUBUEHUMU;

2) MeHTaJIbHA MOAEJb OopraHisaiiii i npeacraBieHHA JaHUX, GYHKIIA
Ta poJiei;

3) npaBuia HaBirauii (neperaany) AaHux, QYHKLiH Ta poJsei;

4) BizyasibHi IpUHOMHU eMOHCTpAILil Iepes] KOPHCTYBaYeM eJIeMeHTiB,
BU3HAUeHNX y m. 1—3;

5) MeToau B3aeMOJIii, AKI MPOrHO3yIOThCs AK BignopifzHI ynozodaH-
HSIM KOpHCTYBa4iB MalOyTHBOI CUCTEMM.

Y Bu3HAUeHHi HaBeJleHUX eJIEMEHTiB MaloTb OpaTucsa A0 yBaru ac-
NEKTH KYJbTYPH, 0 AKOI HAJIEXKATH MOTEeHI[iaJIbHI KOPUCTYBayi cucTeMu,
SAK-OT HOpPMH, Tpaguiiii, sBuual Ta Midu momeHy, i IpuTaMaHHiI Horo
ngifioBum ocobaM Kpurepil ynoaobass.

IlepeniueHi eileMeHTH BUKOPHUCTOBYIOTHCA NPH IPOEKTYBaHHI KOHK-
peTHUX iHTepdeiciB.

OxpeMoO HAroJIocUMO Ha HeoOXiAHOCTI BUKOPDHMCTAHHA B MEHIO Ta B
ixonax iHTepgeiiciB MoBHNX dopMariB i mpasui ixHix TpaHchopmaiii,
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004YHCIeHDb BAJIOTHAX OXUHUILL, MeTPUUHAX TIOKA3HUKIB CACTEM BHMIipIO-
BaHHsA (CPUBHI, AoapH, pydii, MeTpH, AroitMu, OyIesi Tommo), ki € 3BUIHHA-
MH JJIA KO0JIA KOPUCTyBadiB cucTeMu, 110 OyayeThesa. Boan cTBopIOOTH
JUIsI KOPHCTYBa4yiB IIEBHUH NCUXOJIOTIYHANA KoMbopT.

Axrmo Heo6xinHO 3pOOGUTH cHCTEeMY “HONIKYJILTYPHOIO”, TOOTO 34aT-
HOIO [0 ajanTtallii, HeoO0XiTHO TeKCTYaJbHO BUAINUTH YyTAUBI JO KyJb-
TYPHOTO CEepPeIOBUIIA eJIEMEeHTH, AKi MoTpeGyoTh 3aMiHHI: 1KOHY, 3BYKOBI
nosigoMmaeHHsd, Trekctu. Ciix naM’ATaTH, IO JOBXKHHA TEKCTIB CYTTEBO
3aJIe3KUTh Bij JaKOHIZMy 00paHOi MOBH CIILUIKYBAHHSA (cepel, HUX aHTJIACEKA,
MabyTh, HaliGiapm maxouiuna). ToMy JOBKHWHA TEKCTOBUX IIOBLAOMIIEHb
Ta BiKOH BBOAY TeKCTiB Ma€ OyTH mapaMeTpoOM HacCTpPOIOBAHHI.

3a3HaYKMMO, 10 IPABKJIA HaBiramii MalOTh BPaXOBYBaTH TPaAHI] un-
TaHHA (3JiBa Hampaso a0 HABIAKH).

Ak 6aunMo, TUTAHD BUHUKAE 6araTo, TOMY 3arajJbHOI PeKOMEHAAIICIO
€ 1o6ya0Ba BCiX eKpPaHHUX Ta APYKOBaHUX (OPM cucTeMH i “mporpasas-
HA” 3 KOpHCTyBaueM pisHMX ixHix BapianmTiB, mo0 obparu Ti, KOTpi
BiATIOBiZATUMYTH ioro ynogobanusimM. IIpu npomy 3a3Buuail JOBOAUTHCH
pobuTH BUbip MK Pi3HHMH HEeCYMiCHMMH XapaKTEepUCTUKaMHU iHTepdericy,
AK, HaIIPUKJaJ, 3pYYHicTh JocTyy Ta 3abe3neyeHHs KOH(DIAeHIIiaNbHOCTI,
HIBUAKOZIA Ta CKIaZHiCTh 06pO0KH, JIerKicTh COPUMHATTS I0BiIOMJIEHD
(06’emHa rpadika, 3BYyKOBUH CYIIPOBLA TOII[0) Ta BapTiCTh PO3POGKHU.

Ins nobymoeu iHTepdelicis € mupoxuil Bubip MeToxiB i 3acobin.
BinemicTy 3 HuUX 6asyerbesa Ha ¢ikcaiil neBHux kJiaaciB o6’exTiB
inTepgeiicy ( Bubip 3 MEHIO, 3aII0BHEHHA eKPaHHUX (DOPM, IpsiMe MaHIITyJIO-
BaHHA — TaK 3BAaHMH CTHJIb “3a4elly Ta HiATATHU) Ta Ha 3acobax MOH-
TYBaHHS 1X y IPOTPAMHY CHCTEMY AK iHTerpoBaHUX 3 Helo OJokiB abo
aBTOHOMHHUX IIiJICHCTEM.

Ha zaxkinyeHHsa Haragaemo, 110 MJ BEeJIH MOBY ITIpO iHTepdeiick 06’ eXTiB,
saxi 6yJ0 BU3HAUEHO IIif yac aHAJi3y BUMOT i 3a(hiKCcOBaHO y BiJIIOBIAHUX
mozenax. InTepgeiica 06’eKTiB 03HAYAIOTH oieparltii, AKi MoXKe BUKOHYBa-
T 06’ €KT, Ta IOBIAOMJIEHHSA, AKi BiH MOKe HagcuaaT abo OTpUMYyBAaTH.

4.2.3. Yrounenns pyHkmii o6po6ku ranmx

s sadikcoBaHUX y MO/JENsIX BUMOT 00’ €KTiB yTOUHIOIOThCA CKIA[ 1
3MicT BiacTUBHX IM omepanii (MeTohiB) i yTouHIOIOTECA CXeMU B3aEMOZiI
00’ eKTiB.

3micT oneparntiil, AKi 3maTHI BUKOHYBaTH 00’ €KTH, MOXKe 6YTH PO3KPH-
TO 34 MOIOMOTOIO JiarpaM MOTOKIB JaHUX JJid KOMHOI 3 omepaniit (quB.
n. 3.4.3).

Baaemoiss 06’€KTiB OpraHi3oBy€e€ThCSA IIUIAX0OM OOMiHY TTOBIIOMJ/IEHHAMMU,
y BiamoBinp Ha siKi 06’€KTH BUKOHYIOTH BiJIOBiAHI omeparii i 3MiHIOIOTH
cBiil craH (muB. 11..3.4.2) a60 MOCKUNAIOTEH MOBIIOMJIEHHS iHIITUM 00’ €KTaM.

A yTouHeHHs MOBeAiHKU 00’€KTiB MOKHAa PeKOMEHAYBAaTH BUKO-
pHCTAaHHA MofeJeil v BUMIAAL AiarpaM, KOTpi Bijjo6paskaioTh acleKTHU
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n3aemonii 06’exris. Taki giarpamMmu BXoAaATh A0 ckaaxy merony UML, npo
AKNI MU 3raffyBaiu y 1. 3.3 i AKHii AeTaabHille 0OOrOBOPIOETHCA B IIaBi 5.
3oxpeMa, Moeni MOBeAiHKY 00’€KTiB BUKJIAEHO B . 5.4.

BoueBnab, yci yTodneHHsa, 3pobiieHl IIOA0 JaHUX, iHTepdeiiciB Ta
LIOBEJiHKH 00’ €KTiB CIleHApilo MOXKYTH LPHUBECTH 40 HeoOXigHOCTI mepe-
rIsLy Mofesei aHanizy Bumor abo HaBiThH i ckiaagy o6’ekriB. Basianso
HAaroJOCHUTH, IO Bci HeoOXigHi KopeKmii ciij moumHATH 3 KOpeKHii
TIPOAYKTIB eTamy iHkeHepii BUMOr — Mozesi BUMOr, MoZeJIi aHaJai3y BU-
MOT Ta iHINUX, IPUYOMY BUTPATH Ha MONTYK MicITh JIOKaJi3ailil moTpi6Hux
KOpEKIIiil y 3rajaHuX MOJAEJsX THM MEHIIll, YUM HOBHimie 3a6e3neuyeTh-
CA TpaCyBaHHA BUMOT.

4.2.4. YrouneHHa He(pYHKIIOHAIBHHX BHMOT

Bumoru, aki masuBaloTh HepYHKI[IOHAJBHUMH, BiZoO6pakaoTh
a3nebisbimoro meBHi o6MeKeHHs1, HaKJIaJeHl opraHisailieio abo cepeloBu-
eM BUKOPHCTAHHA cucTeMH (AuB. II. 3.1). PisHoBHiE HedyHKIIOHANE-
HHMX BUMOT JOCHTBb 6araTto, aje, 3BajKalouH, 1110 BOHH NMOB’A3aHi 3 6araTh-
Ma 3aCTOCYBAHHAMM KOMII' IOTEPHHUX CUCTEM i AJIA HUX pOo3po0JIeHO YH-
MAaJIo rOTOBHX pillleHb, € CEHC BUBYUTH MOKJIHUBICTL BAKOPHCTAHHSA ITHX
pillteHsb y MpoeKTi, Mo po3podiserbesi. MosKHa CTBEPAIKYBATH, 110 AJA
pi3HOBH/IiB He(PYHKI[IOHAJLHUX BUMOT 3aBJaHHA 1XHbOI peaJisallii cra-
HOBJATH OKPEMY cHelliaJbHy MpobJIeMHY radysb, B MOJAEJIOBaHHI AKO1
MoOJKe 6YTH 3aCTOCOBAHO Ti caMi MeToaH, KOTPi 6yJi0o 3alIpONIOHOBAHO B
monepeaHix po3finax miei KHUTK JJa MOAEeJTIOBAHHA TOMeHiB npobjemM-
HMX rajyseil IpUKJaAHUX 3acTOCyBaHb. Cepell TAKUX HA3BEMO BUMOIH
ceKkpeTHoCTi, BuMoru 6earnekH, BiIMOBOCTIHKicTh, KOPIOPATUBHY POGOTY
HaJ CIIiILHUMHU pecypcaMH TOoIo.

Bynyouu moae i BUMOT JIA 3a3HAUEHUX BUINE AOMEHIB, CJIiJ MATH HA
yBasi, 110 GaKTHYHO BOHI BUKOPUCTOBYIOThCS ¥ 0AraThoX NMPHUKJIAJHUX
3aCTOCYBAHHAX i MOXKYTb PO3IJIATATHCS SK HEe3aJeKHi BiJ NpUKJIagHUX
3aCTOCYBaHb ABTOHOMHI aCleKTU PO3TJIALY CUCTEM IIporpaMyBaHHA. [asa
HHUX HAIPAIhOBAHO YMMAJIO HAI[IOHAJILHUX, KOPIOPATUBHUX Ta BigoMumx
CTaH/IAPTIB, AKi, 30KpeMa, (hiKCcyIOTh BiAnoBiAHi OHTOJIOr], MOXKINUBI CcTH-
MYJU Ta CTAHU TOILO. ToMy, TOYHMHAIOUN MOJENIOBAHHSA IIUX ACIEKTiB,
Tpeba JoTpUMYBaTHUCS BianoBiAHUX cTaHAapriB. Ile He Jullle JO3BOJUTE
36KOHOMUTH 3YCUJJA 3 MOJEJIOBaHHA, a i CTBOPUTHL IEepeiyMOBU AJIA
BHKODHCTAHHSA NOTOBUX IIPOTPAMHHUX NPOAVKTIB HA MONAJBLUINX eTalax
JKUTTEBOTO LIMKJY po3pobku. HeTanbHime npo BUKOPUCTAHHS MOTOBUX
HanpaloBaHb y CTBOPEHHI MIPOrpaMHNX CUCTEM AUB. y rnasi 12.

PeaynbraToM yTOUHEHHS 3rafaHWX TUMNIB HedYHKI[IOHAJTBHUX BHU-
Mor Mae OyTH pOBIIMDEHHA HAaIPAIbOBAHMUX HA eTani iHxKeHepil Bumor
Mogesnel cnenniyauMu TOMOBHEHHAMY AK BiAMOBiAHMX 06°€KTiB, ixHiXx
omepalift yu 3B’ A3KiB.
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4.3. ApxiTekTypHe NpOEKTyBaHHS

ApxiTeKTypHe IPOEKTYBAHHA NIOJATAE Y BU3HAUEHH] MOJIOBHUX CTPYK-
TYPHHX 0COOJIUBOCTEH CHCTEMU, AKY OyAYIOTE, 4 caMe: CKJIay KOMIIOHEHT,
cnocobiB IxHbol KoMmmoauii, o6MexeHb Ha iXHi cioTydeHHS.

CyuacHi nporpamMHi cmcreMu — e JOCUTH cCKIagHi Komroamirii
pisHOMaHITHMX QYHKIiH, AKUM BignosigawTs nporpamei moayii. Boguo-
yac € THUCAYi FOTOBUX IIPOrPAMHENX IIPOAYKTIB, KOTPi MOYKHA BKJIIOUUTH B
6yab-AKY IIPOTPAMHY CUCTEeMY AJIS BUKOHAHHSA UiTKO BUHAUEHUX DYHKITIHA.
IIpu uromy npumiTHBHI GYHKIII MOKYTE CKJIAZATH KOMIIO3HUIil, AKi BUKO-
HYIOTb I1eBHi y3aransHeHi GyHKIii, Ti, B CBOIO Uepry, MOKYTh IIOB’ A3yBaTH-
¢A B HOBi KoMmosuirii Too. I[ya Toro, mob CYKyImHiCTE FOTOBUX J0 BUKO-
pHUCTaHHA 3ac0o0iB MoxKHA 6YJIO NIeperjIAHYTH i 3pO3yMiTH, BBEJEHO IEeBHY
TIOIIAPOBY IXHIO CTPYKTYPU3allilo, 110 MOJATaE B TakoMy (ZUB. puc. 4.2).

Crneundiuni gan GizHecy KOMIIOHEHTH

3araJbHOCHCTEMHI KOMIIOHEHTH
Inmepgeiic 3 ynigepcarbHuMU cucmemamu
npozpamHol iHxeHepil

CHucTeMHI KOMIOHEHATH
Inmepgeiic 3 o6radHaHHAM

Puc. 4.2. Tlomapora apxirekTypa HanpauoBaHb y UpOrpaMHiit inxenepii

Ho mepirroro, HUKYOro MIAPY BiTHOCATH CUCTEMHI KOMIIOHEHTH, KOTPI
3IiMCHIOIOTE OpraHisaniio B3aeMoil 3 Tak 3BaHUMH nepudepiiitHuMu npu-
CTPOAMHU KOMII IOTEPiB (ITPUHTEPU, KAaBiaTypa, cCKaHepH, MaHiNyaATOPH
To1110). BoHM 38€6ibITT0r0 BUKOPUCTOBYIOThHCA NpH mOoGYAOBI onepariinnx
CHUCTEM i He MOTPAILISAIOTE Y I10JIe 30PpY PO3POOHUKIB NPHKIAAHUX 3aCTO-
CYBaHb.

Jo apyroro mapy BiHOCATL TAK 3BaHi 3araJbHOCUCTEMHI KOMIIO-
HEeHTHU abo mocepefHUKHU, KOTpi 3a6e3neuyioTh B3aEMOALI0 NMPHUKJIAZHUX
3aCTOCYBAHb 3 YHiIBepCAJbHHUMHU CEPBiCHHUMHM CHCTEMaMH, 3 TAKMMU, SAK
omnepaluiiini cucreMu, crucremMu 6a3 JaHHUX Ta 3HAHb, CHCTEMHU KePYBaHHS
MepexxaMy TOIo. KOMIOHEHTH LIHOrO IIapy BUKOPHCTOBYIOTbCA B Hara-
THOX MPUKJAAHHAX 34CTOCYBAHHAX AK CKJIaOBi KOMIIOHEHT MPUKJIAZHUX
IIPOrPAMHHX CUCTEM.

Ilo TpeThoro mapy BizHocaTh cnenudiuHi Aaa NeBHOI mpobieMHOl
ranyasi it sajexHi Big Hel KOMIIOHEHTH, IKi MOXKe 6YTH BUKOPHUCTAHO AK
CKJIAZOBI IJIA CIIEKTPA IIPOI'PAMHHX CUCTEM, IIPH3HAYEHHUX AJISA PO3B’A3aH-
HA 3a7ja4 O3HA4YeHOI raaysi (Tak 3BaHOI CiM’l IporpaMHUX CHCTEM).
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Hapemrti, o derBeproro mapy BifHOCATHL OpOrpaMHi CHCTEMH,
1100y AOBaHi nnd BUPIIIEHHS KOHKDETHMX 3a/la4 KOHKDPETHHX TIpYyI
cIIOKUBaUiB iH(opMaIrii, 3apagy AKUX, BJIacHe, i CTBOPEHO KOMIIOHEHTH
BCcix iHIIMX 1Iapis.

KomnoreHTH KOXKHOIO 3 IpEACTAaBIACHUX IIADiB BUKOPHUCTOBYIOTHCS,
3a3BUYAl, TIIBKHU B CBOEMY LIApi Ta B HacTyNnHOMY (BUIoMy mmapi). Jas
KOXHOIO IIapy Ha ChOTOAHI BU3HAYEHO BignoBiguuil HaGip npodeciianx
3HaHb, YMiHBb T4 HABUYOK JIJIA CTBOPEHHS il BUKOPHUCTAHHA HOr0 KOMIIO-
HEHT, 110, JO ITeBHOI Mipy, BU3HAYAE BiJIIOBiAHE posiapyBaHus podecio-
HaJIiB y IporpaMuii iHxxeunepii.

Benyun MoBy 11po apxiTeKTypHe IPOEKTYBaHHA IIPOTPAMHEUX CHCTEM,
Mz OylneMo posrifjaTi mepeBaykHo 0avyeHHA MPOTPaMHOI CHCTEeMH AK
KOMIIO3HIIi] KOMIIOHEHTIB TPETHOIO IIAPY, TOA] AK BUKOPHUCTAHHA KOMIIO-
HEHTIiB APYroro mapy € MpeAMeTOM PO3rJAAY TeXHIi4HOro i AeTaJbLHOTO
IIPOEKTYBaHHA (AUB. HUXKUE).

Mu orpumMainu IPOAYKT eTany iHKeHepiil BUMOT SIK CYKyIIHICTE 00 €KTiB,
KOTpi HaJIesKaTh JJO IEBHOT'O CIEHAPIIO i B3aeMOJist AKUX peanizye noTpibHi
¢hyuknii nsoro crenapiio. CripobyeMo 3’sicyBaTH, Y MOKHA BBayKaTu 06’ -
HaHHA CYKYIIHOCTeH 00’€KTiB JJisi BCiX BH3HAY€HWX CHEHapiiB cUCTEMM
CKJIAIOBUMH apXiTEeKTypH HiIB0BOI cucTeMu? IHaKIIe KayKydd, YA MOYKEMO
MH BBa)KaTH, L0 TaKi 00’€KTH HAJEKATh TO TPETHOrO APy KOMIIOHEHT i
IXHA KOMNO3MLiA € HAOYHUM [IPE/ICTABJIEHHAM apXiTeKTypH cucTeMu?

Bigmosines Ha ni 3anMTaHHs HeraTMBHA 3 TAKMX MIipKYBaHb: JAJd
CKJIaJIHMX CHCTeM KiJBbKICTh BUILTeHHX 00’ €KTiB MOXKe HAIiYyBaTH COTHI,
i ixHg KoMmo3ulisi He Hyae MaTH BHPA3HOro Ta 3pO3yMiJOro nmpeacTas-
JieHHs, HaBiTH 3 ypaxyBaHHAM Tiei oO6cTaBUHHU, M0 00’€KTH 6AraThoX
cieHapiiB MOXxyTh 30iraTucs, Tomy Oyje HoTpiOHMI KOZATKOBUM aHAJI3
JIJIST OTOTOYKHEHHA IX.

3raja€Mo OCHOBHI NPHHIIMIIM, HAIPAULOBAHI AK PeKOMeHIauil A
JIEKOMIIO3MIIii CKJIaJIHOI CUCTEMH Ha KOMIIOHEHTH abo Moayi:

« IUIsT KOMIIOHEHTH Ma€ OyTH YiTKO BH3HAYEHA MeTa, o0 MOXKHa
6yJio nepeBipHUTH, YK BOHA il BUKOHYE;

* U1 KOMIIOHEHTH Ma€ 6y TH YiTKO BU3HAYEHO BCi il BXOAU Ta BUXOAM;

* KOMIIOHEHTH MAalOTh YTBOPIOBATH i€papxiio, KOXKHUN piBeHb AKOI
BifiroBiiae piBHIO aGcTpaKmii PO3TJIANY CACTEMM i O3BOJISIE IPHUXOBYBaTH
IeBHI gerani, aki 6yxe BiATpanmboBaHO HA HACTYnHUX piBHaAX. Taka mo-
KPOKOBa JeTaji3ania NpuAHATTSA pillleHb He CTLILKY PO3NOJLIsi€e BUPIITIeHHA
CKJIAHOTO 3aBJAAHHA HA KLJIbKA BUPIiNIeHb IPOCTIIIINX 3aBAaHb, CKiJIbKH
JO3BOJISE BiIKJIACTU AeTaNbHi po3B’A3aHHA 1pobieM, 11106 30cepeauTCs
Ha pO3B’A3aHHI 3araJILHUX pillleHb;

_* poboTa HaJy KOMIOHEHTAMH MOXK€ BECTHCA OKPEMHUMH WICHAMU KO-
MaHJY i3 3aCTOCYBAHHAM KiJILKOX IHCTPYMEHTAJNBLHUX 3acObiB AJid KiTbKOX
KOMIIOHEHT, 1110 CYTTEBO BILJIMBAE Ha e(PEeKTUBHICTH pOOOTH; ajie IIPH IIBO-
My iHTepdeiicu MiK KOMIIOHEHTAMH MAaIOTh OYTH IPO3OPUMH i y3romKe-

69



HuMH, o0 iHTerpanis KOMIOHEHT B EXUHY CTPYKTYDPY 6yJa MOKJINBOIO 1
f0asyBajsacd Ha coiipHOMY posymiHHI npobaemu. IIpu nbomy KIUOBa
AKiCTH 06’ €K THOIO MiAX0MY — IHKAINCYJJIALS BHYTPIIHIX Aif i npuxoBy-
BaHHA BCixX noapobulls, AKI He CTOCYIOThCA IPABUJI BUKOPUCTAHHA KOM-
IIOHEHTH — Ma€ JiATH i Ana migcucreMn ax Komiosumii o6’ exTis.

Bpaxosyoun 3asHaueHe BUI[e, MOYKHA IIPHHTH IO BUCHOBKY, IO
OTPHMAaHi HaMH CYKYIHOCTI 06’€KTiB KOIiNbHO 06’ €AHYBATH B MiACUCTEMH.
IIpu upoMy Heo6XiZHO KepyBaTuCA TAKMMHU MipKYBaHHAMU:

1) xoKHa CTBOPIOBAHA IIiCUCTEMA Ma€ acOIil0BATUCA 3 IEBHIMM eJle-
MEHTAMH IPOAYKTY iHKeHepii BuMor (K, HATIPUKJIaJ, aKTOD, CIeHapil,
00’eKT TOI110); :

2) nominsHO HeoboB’A3KOBI PyHKIII a6o uacTo 3miHIOBAHI QYHKIIT
BUILJIATY AK IifcHCTeMu, IpH LOMY DaXXaHo KOXKHY GYHKLiI0, A1d AKO01
MIPOTHO3YIOThCA 3MiHM BUMOT, BUIIJIATH SIK OKPEMY NliicucTemMy, II0B’ A3a-
HY 3 OIHHUM aKTOpoM (00 3MiHM Halyacriille BUKJIHKalOThCA AKTOPOM).
Te came MOXXHA PEeKOMeHAYBaTH i Jyg (QYHKIiN, BUKOPUCTAHHA AKHX Y
cucreMi Heo60B’sA3KOBe (HoBiabHE) i Hforo moxke He OYyTH 3aJIeXKHO Bij
00CTaBMH BUKOPHCTAHHSA CHCTEMU.

3) inrepdeiic nigcucremu TUM Ginbile TPO30puil i 3pO3yMIINI, YUM
MeHIIIe BOHA Ma€ BBAEMO3B’ A3KiB 3 inmumu migeucremamu. Basxauo, mob
KO)KHA MificucTeMa BUKOHYBaJia MiHIMyM 3po3yMijio BUBHAYEHUX HOCHYT
abo dyuxuii (B inmeani — Tinbxu oxHY) Ta Mana ¢ikCOBaHY MHOMHHY
YiTKO BU3HAUEHUX TapaMeTpiB iHTepdeiicy.

Mo:xHa nepeiuuTy TUIH 3B’ A3KiB, XapaKTepHuX s 00’ €KTiB:

+ 3B’s1I30K 3a BHECEHHSAM 3MiH, KOJIU 3MiHa ogHOro 06’ekra norpebye
neperisay gpyroro abo obuasa o6’e€KTH 3ajexxarh Bifi 3MiHM TPETHOrO
(manpukiaj, 06’ eKT-cyTHICTE Ta 06’ KT yrpaBsJiHHs 3aJIeKaTh BiJ 00’ €kK-
Ta-iHTepdeiicy);

- 3B’A30K 3a YHPABJIIHHSAM, KOJH KepoBaHN 06’ €KT He MOXKe BUKO-
HyBaTu cBoi pyHKIi] 6e3 moBigoM/IeHb Kepylouoro abo oguH 06’ €KT CTH-
MyJII0€ BUKOHAHHSA ONepaliil Apyroro;

» 3B’A30K 3a JaHUMU, Koau AaHi (arpubyTtu) ogHOoro 06’eKTa BUKO-
pUCTOBYIOTBCA APYTUM. IIpy IbOMY MOXKYTH NlepeiaBaTuCA TLIBKHI 3HAUYEH-
HA JaHux abo, nopaf 3i 3HAYeHHAMHU JaHUX, lepeacThes MetaindopMmalrisa
1100 opraHisaiil x, Heo6xiHa A8 1paBUJIbHOI iHTEpIpeTanii JaHUX.

BigoxpemuBiiu 3MiHIOBaHi ¥ JOBiIbHI mifcHcTeMu, IPOBeAEMO aHAJII3
3B’ A3KiB Ta 3aJeHOCTell, K1 € MivK 00’ eKTaMH, 1110 3aJIUINUINUCH, 3 METOIO
VTBODEHHS IijcucTeM 3 TicCHUMK BHYTpIlIHIME 3B’ A3KaMM Mix 06’eKTa-
MU Ta IPO30PUMHU 30BHiITHIMY iHTEpdelicamu.

Cniocobu noeaHalEA 00’ €KTIiB y nifcnucreMy MoxHa KBaslithikyBaTH Tak:

1) sepHuCTE IOEAHAHHA — B MiAcHcTEeMY 36upaioThed 00’ €KTH, AKI
HiunM He nmos’s3aHi Mix coboro (BignoBiguy mizcucreMy CTBODEHO AJSA
IIPOCTOro YKPYHHEHHA KOMIIOHEHT apXiTeKTypH);
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2) soriuHe MOENHAHHA — B MiZICHCTEMY 30MpaOTHCA 06’ EKTH, AKI €
(byHKIII0HANBHO HE3ANEKHUMHY, ajie MaloTh AKYCh CIiIbHY BJAACTUBICTE,
abo s SKUX MOMHA BCTAHOBUTH II€BHE JIOTiUHe BigHOmEHHA (HaIpu-
KJjan, Ty camy dyHKIiO peanizoBano AaA 6araThox cepemsoBKIL, AK-OT
BBeJleHHS NAHWX [IJIA AUCKIB Ta mopTiB Mepe:ki abo pisHUX THUIiB JAaHUX,
AK, HAlIPUKJAaZ, IIi10ro abo KOMILIEKCHOI'0);

3) moezHAHHA 3a YACcOM — Y IicHCTeMy 36MpalOThCA He3aeKHi
00’€KTH, AKi AKTUBISYIOTHCA B CIIIBHUNE IPOMiKOK Yacy;

4) KOMyHiKaTHBHE OEAHAHHA — B IificHcTeMy 30MPAIOTLCS 06’ €KTH,
fAK1 MaIOTH CHiNIBHE MYKEpesio NaHNX;

5) npoueaypHe MOEAHAHHA — B ITiIcMCTeMy 36upaloTheA 06’ €KkTH, AK1
IIOCJIiIOBHO TIepeJaloTh ONHE OAHOMY KEPYBAHHS;

6) dbyHKIioHANPHE TTOETHAHHS — KOJH KOXKHMI 3 06’€KTiB, 110 BXO-
IUTH y TiACUCTEMY, BUKOHYE YaCTHHY POOIT AJIs 3MiACHeHHA 3araabHol (PyHKIIIT,
SIKY BUKOHYE IifcucTeMa, ToOTO BCi 06’€KTH BUKOHYIOTE CIILIbLHE 3aBJaHHA.

Mu HeoZHOPA30BO MiAKPECHIOBAIN, [0 PO3POOAAIOYU CUCTEMY, CIIiJ
mocTiiitHO naM’sAitatu Te3y: “Beska 3po6ieHa cucTeMa 3 4acoM rorpebye
3Min”. SKIo npoanaisyBaTH HaBeeH} BUIIe CIIOCOOH NOCHHAHHSA 06 €KTiB
y HificucreMu 3 HOrasify CTiMKOCTL 40 3MiH, KOJIK KOXXHA 3MiHA BMMOT'H
norpebye BiamoRigHOI KopeKIii MiHiMaibHOI KinbKOCTI apxiTeKTypHUX
KOMIIOHEHTIB, TO MOXXHAa 3pOOHUTH BUCHOBOK, IO Bci cmocobu 1—5 He
CIPHAKTH NOJIereHHI0 MmoAudikaiii BumMor. o x no byHKIioHATBHOTO
IOEHAHHA, TO SAKIIO 1iab, AKY peanisye Taxke NO€AHAHHA, BiANIOBiac meB-
HMM BHMOTaM y MOEJi BAMOr, TPaCyBaHHS BHUMOT Yy MOJeNi NpoexTy
MOYKHA BBAXKATH JOCAPHYTHM.

ko B HOBOCTBOpIOBaHi# cucreMi mepeabavaeTbCsi BUKOPUCTAHHA
TOTOBUX CUCTEM (TaK 3BAaHUX YCIIaJKOBAaHUX CUCTEM), IX NOLiJILHO BBa-
JKATH NiicMcTeMaMU HOBOCTBOPIOBAHOI CHCTEMH.

BukopHcTaHHA roTOBHX KOMIIOHEHT a0 CHiJIBHUX KOMIIOHEHT MAJs
niacucreM moTpedye creliaJbLHoro po3rnsany, AKuii 6yae mogano y riaasi 12.

ApXxiTeKTypHe IPOEKTYBAHHA MOXKe oTpebyBaTH Ieperjiaay Moaeui
aHanisy Bumor. Hanpukiag, aKiio mosegiHnKa [IeBHOTO 06’€KTa 4aCTKOBO
BHKODPHUCTOBYETLCA B KiIbLKOX ITiICUCTEMAX, TAKY YACTKY AOULILHO BUIALIUTH
B OKpeMuii 06’eKT aGo HaBiTEL y nifcucremy.

Buninenusa nigcucrem s nysKke BEIUKNX NPOEKTIB € JOCUTH CKJIA-
HOI0 pofOTO10 i MOXKe BeCTUCA 3 YPaXyBaHHAM Jel0 iHIITUX KPHUTEpiiB.
Hanpuknaz, AKLIO po3poO0Ky BeayTh AeKiJbKa IPYH PisHUX piBHIB
KOMIETEeHTHOCTi abo pisHNX piBHIB 3abesmeueHOCTi pecypcamu, aGo poa’en-
HaHUX reorpad)iuHo, po3noJiieHHA Ha MiJICHCTEMU MOXKe BECTHCA 3 IPio-
PMTETHHM ypaxyBaHHAM OOCTaBMH, 3rafaHMX BHILE. AHANOriYHO IpHU
HAABHOCTi PO3IOAiJIEHON0 YCTATKYBAHHA KOKHHUM JIOTiYHUHA BYy30J MOXKe
6yTH acolifioBano 3 ImiAcHCTEMOIO.

Horauii a5 apxiTek TypHOTr0 MpoeKTyBaHHS PO3IJIAaoTheA B 1. 5.10.
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4.4. Texmiuae NpoeKTyBaHHA

TexHiyHe NPOEKTYBaHHSA NOJATAE Y BinoOpakeHHI BUMOT cepeIoBHIIA
bYHKIIOHYBaHHA i po3pOBKM CHCTEMY T2 BUSHAYEHHI BCIX KOHCTPYKIii
AK KOMIIO3uIliii KomnouenTie. Ha mpomy eramni BindyBaeThcA IPHUB’A3KA
IIPOEKTY OO TeXHiuHumxX ocobausocreit miuardopmu peanisamii, CYBI,
opraxisanii koMyHikanii, HagBHOCTI (paKTOpPa peaJbHOro Yacy, BUKOHAB-
CHKMX BUMOT, TAKHMX, SIK IIBHJKICTH pearyBaHHA CHCTEMY Ha 30BHIiIIHL
CTHMYJIX TOIIO.

O0’exkTH MoJAesi aHANi3y BHMOT NOTOMKYIOTHCA 3 YPaXyBaHHAM
nepesiveHuX BHIIE OcobmBocTei, (hopMaTi3yIoThCA BCi CTUMYJIIH, SKi IIOCIIIaE
um oTpuMye 00’€KT, i Bei onepartii, 1110 € BiATOBIAAI0 HA 3a3HAYEHi CTUMYJIH.

Kosxuuii 3 HaBeleHNX BUIIE ACHEKTIB IPHUB’A3KHU MOXke ImorpebyBaTu
1no6yI0BY HOMOMIMKHMX iHTepdeiicHnX abo KepylouynX Q0’eKTiB UH KOpEKIil
icHyouux. [Jo TOro X Mo)ke BUABHTHCS MOXKJINBiCTh BUKOPUCTAHHA T'0-
TOBHX ITifICHCTEM, YHH yCTPiH mero BiApisHAcTLCA Biy nifcucTeM, AKi 6yro
Joci BU3HAYEHO Ha OCHOBI amaiisy sumor. Toai BHOcATHCA BiAmoBiAHI
KODEKTHBH [0 MOJeJi aHaNi3y BUMOTI Ta apXiTEKTYPH CHCTEMH.

HacTynHMM KPOKOM TIpPOEKTYBaHHA MOXe OGYyTH BpaxXyBaHHS I€B-
HHUX BH&CTHBOCTeﬁ, AK1 3a3BNUYail HAJIEXKATh A0 TaK 3BaHHUX HOKaBHHKiB
AKOCTi. 3ynmUHMMOCA Ha AeAKHUX 3 HUX.

Hapidigicrs dyaxknionyBauns. HaagiltHicrs pyHKIiOHyBaHHA cucTe-
MM MOJKHa 3HAYHO IiABUINWTH, AKIIO NepeAbadyuTH i BiAmpalioBaTn
BUHATKOBI cuTyanil nig vac poboru cucremu. TecTyBaHHS CUCTEMH IIPO-
BaIUTHCA, 1100 IEpeKoHaTHCA, 1110 peaslisaliiaA CUCTEeMH BIilIOBia€ BUCYHY-
THM OO0 Hei BuMmoraM (aus. 1. 7). Ane BUMoru 3aebinbiroro o6yMoBIIIo-
I0Th, L]0 MA€ POOKUTH CHCTEMA, TOMi AK BAXJINBO TAK0X 00YMOBUTH, YOTO
BOHA He Mae poburti. Oxumum iz muaaxiB gns uporo € sABHaA (ixkcauisa
cUTyaniil, aKi YHEMOMKJIUBJIATE NIPaBUJIbHY poboTy cucreMu (Tak 3BaHI
BUHATKOBI cuTyaii).

IIpnunHAMY BUEMKHEHHA BUHATKOBUX CUTYAIlill MOXKYTH GYTH: 11O-
MUJIKH KOPHCTYBauda INpH 3BEpPHEHHi A0 cUCTEeMH UM IIij] Yac IigTOTOBKU
naHnx; Hemepexbaueni 30iru obcraBuH PYHKIIOHYBAHHH CUCTEMU
(HeBUABJIEHI NiJ Yac TeCTyBaHHA NMOMMJIKM IIPOEKTYBAaHHSA); BHIIAAKOBI
3601 obagHanHa Towe. Ilpu HEOMY crucTeMa MOXKe pearyBaTH I10-PiZBHOMY:
BigMoBHTHCA BUKOHYBATH II€BHY HOCJYry, BUKOHATH Ii IOMMJIKOBO ab0
3pyHHYBaTH AKichb AaHi. BoueBUAL, iyist ADPYTol i TpeThol 3 mepeaiueHnx
peakIiiit HeMOMJIMBO ITepe6ayNTH HACAIKH, TOAI AK JJISA MepIol MOXKHA
JOKJIACTH IIeBHUX 3YCHMJIb, 1[00 BiAHOBUTH IIpanesfaTHicTb CHCTEMH, Ha-
MPUKJIaJ] BAKOHATH OJUH 3 HaBeJeHUX HUKYe BapiaHTiB pobit:

1) BizHOBUTH TIONEpeHil cTan cucTeMu (10 NepefyBaB BUHATKOBIM
curyaiii) i cnpofyBaTu 3aCTOCYBATH iHIIIY CTpATETriI0 BUKOHAHHSA IOCIYTH;
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2) BifHOBUTH ONEPEAHiil CTAH CHCTEMH, BHECTH HEOOXiTHI KOPeKTu-
BH i IOBTOPUTH BUKOHAHHA MOCJYTH i3 CTAPOIO CTPATETiEI0;

3) BigHOBHUTH HONEPeAHiil cTaH cucTeMH, chopMyBaTH ITOBLAOMIIEHH A
PO MOMUJIKY i 3yIIMHNUTHA CUCTEMY B OUIKYBaHHI peaKIii KopucTyBayda.

Mu 6agumo, 110 3a6esreyeHH HAAiHOCTI CHCTEMH BUMATaeE A KO-
Hol 1i nocayru nepeadavyeHHsa BUHATKOBUX CUTYaIliil, agatisy IxHix 11pu-
YHH T4 HACJHiAKiB, o0yAOBH MEeXaHi3MYy BiATBOPEHHS IOIIEPEJHBOrO CTAHY
(mJ1s1 yoro HeobXxizHA [TeBHA CTPATETiA 3a1IaM’ ATOBYBAHHSA II0TOYHOI'O CTAHY
cucTeMH) Ta BUNpaBJeHHs curyalii. lna sabesneuenna takmx ¥ 3a-
CTOCOBYIOTHCSI THIIOBi 3aCO0H:

 moABiiiHe O0UHCIIeHHA if MOPIBHAHHA pe3yJabTaTiB abo iXHiX KOHT-
POJBLHUX CYM, Y TOMY YUCJIi BAKOHAHUX Ha PI3HUX Ipoliecopax;

+ TaiiMepH, 1110 BU3HAYAIOTh YacoBi iHTepBasn dikcanii NoToIHOTO
CTaHy;

+ I10JATKOBi IIePeBiPKM KOPEKTHOCTI JaHUX, AKi NepefaloTh aKTOPH
YH 30BHilIHI cucTeMH ab0 OKpeMi KOMIIOHEHTH OJHi€el cucTeMH.

VYeci 3a3HaueHi Bumie il BTLIOOTHCA B NOAATKOBUX KOMIIOHEHTAX
HPOEKTY i NPpH3BOAATDH A0 AOLZATKOBUX BUTPAT HA NeBHI HaAMipHI nepe-
cTOpOrM, siKi € IiHO0 3a HaAidHiICThP QYHKLiIOHYBAHHSA CHCTEMH.
JouinsHicTs TAKUX BUTPAT BU3HAYAETHCS BUKIIOYHO cnenudikoro cuc-
TeM. KO HACAIAKM TOMMJIOK HE3BOPOTHi, HAMPHUKJIAJA, AK ¥ CUCTEM
M IBUIIEHOr0 PU3NKY (KOCMiYHi Ta siiepHi cUCTeMH, MOHITOPDMHT XBOPUX,
KepyBaHHA peaJlbHMMHU 06’¢KTaMH), JOBOAUTHCA WTU HA AYOJIIOBAHHS
npormecis i JoraTkosi nepepipku. IHOAL HaBiTH BUKOPMCTOBYIOTH TIapa-
JeNLHY poboTy KiJIbKOX KoMaHJ a60 B3a€MHY nepeBipKy KoM’ iOTepiB,
IO IpanioTh NNapajejlbHO, KOJAHW OAUH 3 HUX 3AiMiICHIOE MOHITOPMHI
immoro. Tak, KamyTh, 10 OJaA KepyBaHHA cucremolo IIATJI cim
KoMII’I0TepPiB AYGJIOKTH OAUH OJHOIO.

IlepenocHicTs cucremu. ITig TakuM TepMiHOM PO3YMilOTh MOMUJIMBICTD
3MiHIOBATH MEeBHI BUKOPHCTOBYBaHi cepBicHi cucremu (omepaiiiiini cucre-
MH, CMCTeMH KOMYHiKalii y mepexxax, CYB] Touio) ninsaxom noKkanbHo-
'O HACTPOIOBAHHA BiAioBiAHMX MOAYJAiB. 3asBH4Yal HAeThcsa Npo
MEePEeHOCHICTh 1[040 KOHKPETHOTO TUIY CEPBiCHMX cUCTeM, HANIPUKJIAJ,
nepenocHicts oo CYBJ], nepeHoCHICTh M0AO0 cHcTeMH (ailiiB ToIr0.
IOna peanizamii Takux BaacTHBOCTell BH3HauaoThcA 00°€KTH, AKi
B34€MOJIIOTH 3 THUIIOM CePBiCHUX CHUCTEM, LIOAO SAKOrO AEKJIapy€EThCs
neperocHicTe. KoHMI 3 BuU3HAYEHHX YV TakHil cmoci® o6’ekTiB
3aMiHIOETBCS Ha TAKHUIi, 1[0 B3aeMoAic He GealocepelHbO i3 cepBicHOIO
CHCTEMOIO, & 3 AKUMCh a6CTPaAKTHUM 00 €KTOM-IIOCEPEeJHUKOM, KOTPHIl
aailicuioe TpaHcdopmalio abGeTpakTHOTO iHTEpdeiicy B iHTepdec KOHK-
peTHoOi cepBicHOL cucTeMu. O6’eKT-I10CEPEIHUK IIPH LOMY MAa€ BJIACTUBICTH
HaCTPOIOBATHUCH HAa KOHKDETHY CepBiCHY cuUcTeMYy.

Tax, Ha puc. 4.3 00’eKT-mOCEpeJHMK Ma€ Npu3HadveHi I8 HbOTO
omepaliii cTBopedHsl Qailna, unTaHHs 3 (haiina, sanucyBaHHA y daii,

73



moaudikanii sanucis ¢aitna, sarmennaa daina. [Ipu npomy 06’ekTH TIpH-
KJaJHOI CHCTEMM, AKi 3BepTAIOTHCA [0 IIhOro 00’cKTa 3a BUKOHAHHAM
MEeBHUX MOCIHYT JJs poboTH 3 (hailaoM, He O KYIOTECA MOAPOOHIAMHA Opra-
Hizauii ¢paitia B KOHKpeTHOMY cepefloBUITT #oro peasisarii. Taxi mogpobumi
iHKAICYJNIoE B c00i 06’ €KT-TTOCepPefHNK, AKNHA, 3aJIeXKHO Biji HACTPOMKH,
3BepPTAETHCA IpU oMy o cuctemm dainis MS-DOS ab6o UNIX. Takum
YUHOM, TOUKY MOXKJIMNBUX Bapianiyl BilHOCHO BUKOPHCTAHHA Tiel i inmoi
CHCTEMH VOPaBAIHHA daiiIaMu YiTKO JOKAaJIi30BaHO, MO Aa€ HAM IPaBO
CTBepI)KyBaTH Npo 3abeamedyeHusa crifikocri cucremu, mo Gyayerncd,
BiITHOCHO 3MiHHM CHCTEMU JAHOTO cepBicy (yupasiainus paitnamn).

Npuknanunit Hpurnagauii Ipuxnaganit
06’ekT A o6’exrT B 06’ext C
A

IIOCEPEJIHUK PAMIIB

CANIIN GOANIHN OANIIN Poamoginena
MS DOS UNIX OS/2LINUX Gasa gaHMX

Puc. 4.3. O6’ekT-nIocepeHuK

Iloxi6Hi 06’ eKTH-TTOCEPEAHUKY HOLIABLHO IPOEKTYBATH A8 Oy Ab-AKOI
nepenbadyBaHOl MOMJINBOCTL 3MiHU BUMOr, AKY He MOXKHA peanizyBatu
IIPOCTOIO 3aMiHOIO 3HAUEHb IIeBHUX ITapaMeTpis.

Horauii 15t npeacraBileHHsa IPOAYKTIR mpoekTyBanus. IIpogyxkru
IIPOEKTYBaHHS IIPEACTABIAIOTLCA IEPEeBaXKHO B HOTALiAX, AKi fasyioThes
Ha MOJeNnAX aHajisdy BUMOT, — OBijblLIicTs po3IIAHYTHUX HaMu giarpam
(rakmx, AK JiarpaMu CyTHOCTI-3B’A3KY, AiarpaMu mepexofiB y crauw,
JiarpaMu IOTOKIB IaHWUX Ai#, JiarpaMu KJaaciB TOI[0) AKTUBHO BUKOPUC-
TOBYIOTLCA AK HOTAlliA JId NPOAYKTIB NPOEKTYBAHHA. AJe [IJIA HHUX Y
3a3HAUYEHNX JiarpaMax B3ajifHO 06’€KTHU IPOEKTy, L0 AeTajbHimne
BizoGpaskaroTh He JHIIe BUMOTH 10 po3pobKH, a ii pillleHHs, AK1 CIpUsioTh
BTiJIEHHIO MUX BUMOT. 3BicHO, HOTauil, 3anpornoHoBaHi aBTopamMu pisHo-
MaHITHEX MeTOxiB 00’ €KTHO-ODi€HTOBAHOrO AHANIZY Ta MPOEKTYBaHHSI,
MaloTh CBOIO crennGiky IpefCTaBIeHHA HaBeJeHUX BHUIlle giarpam.

Hocure BupasHuii Habip flarpaM AJisA MOAENIOBAHHA NPOEKTY Mae
BxKe aragysanuit merogq UML, mpencrasiaenuit y riaasi 5,

Ha puc. 4.4 nogano sobpaxeHHA Kiacy o6’ekTa dama 3a METOLOM
C. Illneep Ta C. Mensopa. Knac nmosHauaeTbcs MPAMOKYTHUKOM, IIif
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BEPXHBOIO JIiHicI0 AKoro numrerbes ioro im’s. lllecTnkyTHKaMu BecepeANHi
NPSMOKYTHHKA 300paXKeHo0 aTPUBYTH KJIacy, KOXKeH HIECTURYTHHK IIOJLIeHO
ropH3OHTAJBHOIO JiHi€I0, Ha/J HE 3a3HavaeThcd iM’a arpubyra, a mix
Hel — THII, 0 AKOro BiH HaNEXKUTh. TaK caM0 MO3HAYEHO IMapaMeTpH
30BHIIIHIX omepaniit, AKki Moyke BUKOHYBaTH Kiac. Cami omepanii mosaa-
4aloThCA NPAMOKYTHHKAMY BCepeMHi IPAMOKYTHHKA Knacy. Jlo koxHOI
omepallii 30BHi Bejie JiHis, HAJ JiHi€l0 PO3MIITYIOTHCA INECTHKYTHHKH
BXIAHHX mapaMeTpis BizmoBixnol onmepanii, mix niniero — Buxinwxi, a Ha
JIiHil — BxigHi — BuMxigHi.

Tlonana Ha puc. 4.4 aiarpama Kjacy BH3HaUa€, HI0 KJjac dama Mac
aTpubyTy densp, micays, pix i MOKe BUKOHYBATH TaKi onepariii: cTBOpATH
JaTy, 4OJAaTH A0 JATH OHi, 3HAWTH iHTepBas (y XHAX) Mixk ABOMA JaTaMH,
3HaMTH BUOpaIIHio abo 3aBTPAIIHIO ATy, HEePeBipuTH, KOTPA 3 JBOX AAT
nepeaye inimiii. Jina Bcix HaBeJleHMX omepaniii Ha jiarpaMi BU3HaAUeHO
BXigHi Ta BUXifHiI mapaMeTpH.

TATA

micanb

Ani

ersoputu| 99 799 D7 99 O\
/ nara 1N\ nara 2\ Aary  [Ngcaus\zeln W

N Aara SN AaT2  |apajirn inrepsan

‘ul'rei Bau> MDK RaTamu

/ jara 1\/1!.&1& 2\
\ aara llﬂ'l‘a / unt nara 1
< 'riurei; narti nepenye
anairu
BYOpaILIO

3nairu

‘.}HBTi&LLlHi"\ 3aBTpaUIHIO|

Puc. 4.4. liarpama kaacy dama
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3a3HayuMo, 0 aTPUGYT MicAybd BU3HAYaE MOXKJINBI 3HaYeHHs Bif 1
no 12, arpubyr denv — Bij 1 10 KiH1eBOl KaTV KOKHOI'O MicALA, arpubyT
pix — voTHPYU HUDPU POKY.

Horanis npoekrysanns 3a merofiom 1. J>kexobcona pakTHYHO yBifLIa
AK ckJagoBa go metony UML, akuii 6ysie mpeacTasieHo B rasi 5.

KonrpoasHi 3anuraHHa i 3aBgpanad

1. BusHaure 3aBIaHHA €TANy IPOEKTYBAaHHA IPorpaMHoro 3abesmne-
YeHH4.

2. OnumiTs Ipollecy eTamny MPoeKTyBAHHSA.

3. CdopmysnioiiTe 3aBJaHHA KOHLENITYAJMBHOIO IPOEKTYBAHHS.

4. 5Ixi € 3acobu martepiasizailii 3B’A3KiB y JIOTIYHUX CTPYKTypax
Aaaux?

5. IlepesniuiTh KAIOYOBI YMHHHUKU, KOTPi BILJIMBAIOTH HA MPOEKTYBAaH-
HA iHTepdeicis.

6. HagssiTe HedynKmionaNsHi BUMOrH, AKi Tpeba BpaxyBaTH Ha cTaail
IIPOEKTYBaHHA.

7. Hximapwm moxke 6yTH BHILIEHO B cyyacHiil apxiTeKTypi mporpam-
HOTO 3abe3meueHHs?

8. fxmmmu aprymeHTamu Tpeba KepysaTucs npu ob’eiHanHI dpar-
MEHTiB IIPOrpaMHOro 3abe3neyeHHA B CUCTEMU?

9. $Iki cocobu o6’emHanHs 06’ exTiB ¥ cucTeMu Bu 3HaeTe?

10. OnumiTe npouecu 3abe3neueHHa HaNIAHOCTI PYHKIIOHYBaHHA CH-
CTeMH.

11.5xi € cmocobu 3abea3nedyeHHs MepeHOCHOCTI cucTteMu?

12. 5Ixi moranii BMKOPHUCTOBYIOTE LISt IPEACTABICHHS IPOAYKTIB IPO-
eKTyBaHHAT
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Inasa 5. METOJ UML K NNOTEHIINHUN
CTAHJIAPT 3ACOBIB MOJETIOBAH-
HA B IMTPOI'PAMHIN IHXKEHEPII

5.1. Konuenuisa Mmeromxy

Metoxg UML [1] (Unified Modelling Language — yrnigikosana mosa
MOJEeNIOBaHHA) € PIAKICHEM NPUKJIAAOM MAifHOI Koomepanii rpymnu
(G. Booch, 1. Jacobson, J. Rumbaugh) nposigunx cneujianicris 3 mpo-
TpaMHOi iH3KeHepii 1 ABTOPiB BiANMOBIAHUX MeToAIB iHMKeHepil BUMoOT, 1O
HabyJIM 3HaYHOI'0 BU3HAHHS 1 IIIMPOKO 3aCTOCOBYIOThCH. JlocaignBiim Bei
nepeBaTy BJIACHUX NPONO3ULiN i MIUPOKUI CHEKTP KOHKYDPYIOUUX, BOHA
iHTErpYBaJiv CBOI 3yCHJLIA, CTBOPUBIIIA HOBHI MeTOJ MOJAENIOBAHHSA, AKO-
My paan upurosany sume Ha3sy UML. UML craB 6asoBum ana GaraTbox
NIPOBiAHUX pO3POOHUKIB mporpaMHOro 3abes3neueHHs, i Tenep eKcnepTu
NIPOTHO3YIOTH, IJ0 BiH Haby/Je cTarycy Mi’KHApPOJAHOrO CTAHAAPTY K Me-
TOJ MOJAEJIIOBAHHSA NPOAYKTIB yCiX CTaAiil KHUTTEBOTrO UHKJAY PO3POOKU
IIPOTPAMHUX CHCTEM.

ARBTopy BU3HAUAIOTH CBi METOA SIK MOBY s cuerudikauil, Bisyasi-
3auii, KOHCTPYIOBaHHA I JOKYMEHTYBaHHA apTedaKTiB NpOorpaMHUX CHC-
TeM, a TAKOX JJIA MOJleJIIOBaHHA BizHecy,

B ocHOBY MeTORY TIOKJIaAeHO Napaaurmy o6’ €eKTHOTO Migxoay, 3a SKO0
KOHIeNTyaJdbHe MOAENIOBaHHSA pobieMu (AUBHUCH 1. 3.2) BinbyBaeThcs B
TepMiHax B3aeMojii 06’eKTiB:

— OHTOJIOTiA JOMeHY BH3HAUAE CKJAM KJaaciB 06’ eKTiB JoMeHy, IXHiX
aTpubyTiB Ta B3a€MOBiJHOIIIEHE, 8 TAKOK MOCHYT (onepallifi), AKi MOXYTH
BUKOHYBATH 00’€KTH KJIACiB;

— MOJEJb NOBEJAIHKH BU3HAYAE MOMKJIMBL cTaHM 00’ €KTiB, iHIIUgEeHTH,
[0 iHiLiIOIOTH IepexXoAn 3 OAHOrO CTAaHy B iHIITMNA, IOBiKOMJIEHHS, AKi
00’€KTH HAJICUJAIOTH OZHE OJHOMY

— MOAEeJNb TIpoliecis Bu3HAYAE Ail, AKi BUKOHYIOTb 06’ €KTH.

Axr i B momepegHbO PO3VIAHYTHX MeTogax, aBTopu UML mexkaapyiors,
110, BPaXOBYIOUH CKJIANHICTs NPOHAEeMH KOHIIENTYaJIbHOI'O MOJEJI}0BAaHHSA,
i He MOXKHA PO3B’A3aTH €AMHOI0 HoTaliew. KoHlentyanbHa MOJENb BU-
MOT IPOIIOHYETHCA AK CYKYIHICTH HOTAIill, MepeBakHO Aiarpam, KOTpi €
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BisyaJsizanieio mpencTaBjieHHS OCHOBHMX €JIEMEHTiB CUCTEMU B MOZeJIi.
Kosxra 3 giarpam geMoHCTpye eBHY nigMHOKUHY iHMOpMarii, axa neranisye
eNeMeHTH, L0 IPEeACTABJAIOTh IEeBHHUI ACIEKT ONMCY MoAesi Ta Horo
CEeMaHTHKY.

B xkoMiiexci cyKyTHICTD BKJIIOUEHNX A0 METOAY AiarpaM BifoGparkae
HafBa)KIUBiNIi BUMaAKU HYHKIIOHYBaHHA cucTeMu. Ilepeniunmo ix:

1) aiarpamu xaacis (Class diagram);

2) niarpamu cuenapiis (Use-case diagram);

3) miarpamu noseainky 06’eKTiB, a came:

a) miarpamu nocJuaigoBHocTi (Sequence diagram);
6) miarpamu crniepobitaunTea (Collaboration diagram);
B) aiarpamwu axktusHOCTi (Activity diagram);
r) miarpamu craHiB (Statecards diagram);
4) miarpaMu peaJjisaiii, a came:
a) miarpaMu KOMIIOHEHT;
0) miarpamu poaminierns (Deployment diagram).

ABTOpH He 3aKPinJIOIOTE AiarpaMy KOPCTKO 32 OKPEMUMU eTana-
MH KUTTEBOTO IIUKJY PO3p0oOKH, GinburictTs giarpam mosxe BizobpakaTu
KinbKoOMa CTyneHAMU NMoApOoOUIls 00’ €KTH KiJIbKOX eTaris: 06’€XTH aHa-
Jisy BUMOT, IPOEKTy, peaiisanii Too. i uporo nepeabayeHO MOMKJIH-
BicTh BKasysaTu a6o 3aMOBUYBaTH (3asIeKHO Bif cragil po3pobku) okpemi
noApoOu1li BUBHAYEHHS.

Koxnuit Bua niarpam BigoOpaskae pisHi mepcrneKTHBH GadeHHsA i
po3yMiHHA Moaeai. ¥ momeai Mosxke 6yTH Io KiJibKa giarpaM KOMXHOro 3
ONVCAHUX BHIIiB.

OcCKi/bKY OZHUM 3 I'OJIOBHUX 3aBAaHb METOLY € HOCATHEHHSA B3aEMO-
PO3YMiHHSA MisK yuacHHUKaMM po3pobKH, CllelialbHy yBary NpUAiJIeHo KO-
meHTapAM. onyckaerbea ABa BUAW KomeHTapiB. Ilepmiuii 3 HUX — Ie
TparuitHuit HeopManbHU TEKCT, AKUH Modke 6yTH po3MileHo 6yab-ne
Ha Aiarpami B pamrii 3 BiJirHyTUM KyTOM, fK Ha puc. 5.1.

TEKCT KOMEHTAPIB

Puc. 5.1. Komenrap UML

Jpyrnii THD KOMeHTAps HA3BaHO cTepeoTHnoM. Cmepeomun — 1ue
3aci6 meraknacudikamnii exemenra B UML. BiH € cnemudiyaum crangap-
TH30BAHMM KOMEHTAPEM LIOJ0 KaTeropii ejleMeHTa, NpeACTaBIIEHOTO Ha
Oyap-AKil fiarpaMi, CBOEPIAHUM APJIMKOM, AKHH XapaKTepU3ye 3MICT eJie-
MeHTAa JiarpamMu abo Horo npusHaAYeHHSA.
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CrepeoTunu 300parKalThCA Ha JlarpaMax CBOEI0 Ha3BOM0, sIKa HaBO-
JUTHCA B IOABIAHNUX KYTOBUX AVKKAX, HAIPUKJIAL, <<CyIIepKJac>>, <<IJjo-
ma>>, <<iHimiamia>>.

IleBHi crepeorunu € dikcoBarnmu B UML i MaroTh craHAapTHI Ha3BH, AK-
oT: <<aKTop>>>, <<CHUcTEeMAa>>, <<ITicHucTeMa >, <<IOMifA>>, <<BUKJIIOUHA
CHUTYyalIlia>>, <<iHTepdeiic>>, <<MeTaKJac>>, <<Iocjayra>> (yTuriTa) Ta i.

Oxpim sadikcoBarnux B UML, n03BosA€ ThCA BU3HAYATH CTEPEOTHIH
3a BJIACHOIO TOTpeboio poapobuuKa. Taki crepeoTunu nosHavyawTh eje-
MEHTH MoJeJjel, TUNOBI AJs MeBHOIO JOMEHY 3aCTOCYBaHHSA, AK, HAIIPHU-
KJjag <<BUMIipioBau>>, <<KOHTPOJIEp>>, <<paxyHOK>>, <<3amac>>> TOLLO.
Bouu MmoxyTh BBaXKaTHCA iHCTPYMEHTOM po3ImIupeHHs i ananraiii UML
JI0 KOHKDETHUX JIOMEHIB 3aCTOCYBaHb, IPU3HAYEHUX CYTTERO IOJIETIIINTH
pPo3yMiHHA BiIOBIZHUX MoJeJiel.

3ynIuHUMOCA HA 3MiCTi OKpeMUX AiarpaM AeTaJibHilIe.

5. 2. liarpamu Kiacis

Taxa giarpama BigoOpaxiae oHTOJIOTIIO JOMEHY 1 3a 3MiCTOM eKBiBa-
JeHTHa iHdQopManiiiHiil monesni 3a merogom C. Hlneep ta C. Mennopa
(auB. m. 3.4.1): BU3BHAUAETHCA CKJIAJ KJACIB 00’€¢KTiB AK 6a3zoBux abeT-
pakniit ra ixui psaemoBigHocunu. Ilpudomy HOTalia 4JiA OHHCY KJAcCiB
3abesnetye BioKpeMaeHHs onucy GYHKIIHN Big onucy JaHuX, 3aCTOCYBaH-
HA NPUHIKMIIB iHKanCyJJaALil i HacaiagyBaHHA JaHUX.

JliarpaMa Ma€ BUIVISI CHMBOJIIB KJIACiB — TaK 3BaHMX iKOH TA 3B A3KiB
mixk HuMu. TepmMiHOM iKOHA 1103HAUAIOTH CTaHAAPTH30BaHe, QPiKCOBaHOL
¢opmu, BisyasbHe 300pakeHHA (Tak 61 MOBUTH, iepormaid) meBHOro 10-
HATTHA, AKe JIETKO PO3Mi3HAETHCSA. IKOHA KJacy Mae GopMy NPAMOKYTHHKA,
AKUHA MOXKe NOALIATHCA Ha ABi abo Tpu yacTuHU. BepxHsa #oro yacTuHA
000B’A3K0OBa, BOHA MicTHTB iM’#A Kiacy. Ipyra il TpeTsi 4acTUHH NpPAMO-
KYTHHKA MOXKYTh HABOAMTUCA abo mpomnyckaTucsa i MicTaTs: apyra —
cnrcox arpubyTiB Kiacy, TpeTd — CIIMCOK omnepaniil Kjiacy (qus. puc. 5.2).

BIKHO BIKHO BIKHO

PO3MIP: nyoima
BUIAUMICTD: 6yaese

PO3MIP: nnoma
BUIOUMICTB: 6ynese

IToxasaTu ()
Cxosatu ()

Puc. 5.2. Ilpuxnanu npeacraBienHs KJIACy
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Inakmnie ka)yuu, giarpaMa KJacy MoKe Bimo6paskaTu auine iMena xiaacis
abo iMena Ta BigmosimHi aTpubyTu Kaacis, abo iMena, arpubyTH Ta ome-
pauii (meTonu) Kinacis.

ATpubyrn MOXKYTH OYTH TAKUMH, THIH 3HAYEHb SKUX BBAXKAIOTLCSA
Hanepen BusgaveHuMH B UML, ak-or: posMmip, miola, KyT, BUAUMICTE.
Ocrauniil aTpubyT MOKe MaTH Taki sHAYEHHS:

— cuinbHa (public) osHavae, 1170 omepalio Kaacy MOXKHA BUKJINKATH
3 OyIb-AKOI YaCTUHHU NporpaMu OyAb-AKHUM 00 €KTOM CHCTEMH;

—- saxuena (protected) ossauae, 1110 OIIEPAITII0 MOXKHA BUKJIMKATY TLUILKH
00’€KTOM TOro KJacy, B AKOMY ii BUBHAUEHO, ab0 HOr0 CIagKOEMIIAMY;

— mpusaTrHa (private) os3Hadae, 10 omepalild MOXKHA BHKJIHKATH
TiTBKY 00’€KTOM TOrO KJacy, B AKOMY Ii BUBHA4YeHO.

BoxmHopas koprcTyBad MoKe BUSHAYATH crieidiuHi 48 Hboro aTpudyTi.

Omneparia — 1e cepBic, AKUN MOXKe HaZaBaTH eK3eMILIAP KJacy, AKIIO
Oyne BigmoBinuwmit BUKJIKUK. Onepallisa Mae Ha3BY i CIIMCOK apryMeHTiB.

Ha giarpami mooxke 6yTH moKasaHo He Jiuilie KJacu, a & okpeMi ixui
exsemnuapu. Morxe 6yTu mobyOBaHO AiarpamMy eK3eMILIAPiB Kiacis. 3
MeTOIO0 BiApisHUTH KJacH Bij IXHIX eK3eMIJIAPIB HA3BH JPYTruUX y 300pa-
*KeHHi iKoHM Kiacy migkpecniolorsca. Hanpukiaz, Ha puc. 5.3, a 300pa-
JKeHo KJac, a Ha puc. 5. 3, 6 — HOro eK3eMILIAp.

TO4YKA P 1: Touka
x: gificae x =314
I’y }Z(il‘;lCHe y= 2.78

ITosepuyTH (KyT: niiicHe)
Macmra6ysatu (KoedinienrT: giltcue)

Puc. 5.3, a. 3o6pamentn Kaacy Puc. 5.3, 6. 3o6paxenns

eK3emMnasapa

Knacu MoxXyTh mepe6yBaTit v NEeBHHX BiJlHOUIEHHAX ab60 3B’ sA3KaX.
Posranagaiorbes 6inapHi aconianii, B AKUX 06’ €KT 3 KOXKHOI CTOPOHU MA€
CBOIO poJb (ZuB. puc. 5.4).

Jlikye

XBOPUH JIIKAP
ITanienr

dingancye .
IIPOEKT DOIPMA
Crnioncop
Puc. 5.4. Poxi 06’ekTiB B aconiamiax
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Jlnist OKpeMUX TUTIOBUX 3B’ A3KiB CEMAHTHKA BBAXKAETHCH BCTAHOBJIEHOIO.

e raxi.

Acomianis. [Ie — BsaeMHa 3ay1eKHICTE MK 06’eKTaMM pi3HUX KJacig,
KOYKEH 3 AKUX € PIBHOIIPaBHUM 4JIeHOM 3aserxkHocTi. 4 acouianii Mmosxe
TIO3HAYATHCA KiJNBKICTh eK3eMIIApiB 00’eKTiB KOXKHOro KJjacy, axi Oe-
PYTS y4acThk Yy 3B’ a3Ky (0 — AKINO 2KoAHOrO, 1 — AKIIO OAUH, ¥ — AKINO
OaraTo). MoxyTh BKasyBaTHCA MiHiManbHa I MakcuMasbHa KiIbKicTh,
Hanpukaaz, 0,1...* osHavae, 1110 Ha BixmoBizHOMYy KiHIi acomianil moxke
He OYyTH »KOIHOrO eK3eMILIApa, 6yTu ofuH a6o 6arato. [lpukaas AuB. HA
puc. 5.5,

N P
SIPMA Haiin _1 OCOBA
PaGotogaBennp Hpanisauk
TIPALIA
Iied
OKJIA]L o1

IMignernmiz | *

Kepye
Puc. 5.5. Aconjianin

Arperanis a6o BigHOmeHHA Yacmuna-do-yinozo. OcobauBicTh LBO-.
T0 BiJHOLIEHHA HOJATAE B TOMY, L0 Yac iCHyBaHHA 00’€KTA-YACTHHU
3biraerscst 3 yacom icHyBaHHA 06’ekTa-mijoro. Crpinka 3 pomGom Ha
KiHIi, AKa Io3Hava€ BiJHOIEHHA arperanii, cipsamMoBaHa Bijg 06’eKTa-yac-
TUHH 10 06’eKTa-1ijioro, AK Iie MoAaHO Ha puc. 5.6.

ITAXOBA JIOIIIKA
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KJIITUHA

Puc. 5.6, Bignomennn arperauil

HacaigyBamua migkjgacom BiaacTuBocTed cymepkjaacy. Mosxe maTu
NO3HAYKY “OfHH A0 6araThox”. PiznoBugaMu HacJdigyBaHHA MOXKYThL OyTH
BilHONIEHHA y3arajJibHeHHA i crermiauizanii. [Tpuxkaagn qus. Ha puc. 5.7,
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D®OPMA

MHOTOKYTHUK EJIIIIC KOJIO TPUKYTHUK

Puc. 5.7. BigHonennsa y3araJbHeHHA

AxnTepHaTuUBHA acomianis. Jeaxuil Kiac OJHOUACHO MOXKe nepeby-
BATH y 3B’A3KY TiABKH 3 OAHAM €JEeMEHTOM IIeBHOI MHOMKMHH KJAaciB.
MoK IKBi aJbTepHATHBY NO3HAUAIOTHCA THM, IO BignoBigHi iM ayru ne-
pPeTHHAIOTHCA IYHKTHPHOO JiHi€10 3 mosHauKkoo {or} (a6o), AK lle MOKasa-
HO Ha puc. 5.8.

OCOBA

PAXVHOK

PIPMA

Puc. 5.8. AnnrepHaTHBHA acouianis

3ajexHicTs. € 6arato BUAIB 3aJe)XHOCTEH MiXK KJIacaMW: AeAKHU
KJIaCc-KJIi€HT MOX<e BUKOPHCTOBYBATH IIEBHUI cepBic (omepaliiio) iHoro
KJIACY; KJIACH MOXXYTb GYTH 110B’A3aHi Bi[HOIIEHHAM TpacyBaHHA, KOJH
OfuH TpaHCcHOPMYETHCA B APYTruil YHACAIAOK IIEBHOTO IIPOIECY KUTTEBOTO
UKy, HAIIPUKJIAN, KJIAC aHAJII3Y [TePEeTBOPIOETHCA B KJIAC IIPOEKTY, 8 MOTiM
y kJjac peaxisanii. OguH KJac mMoxe 6yTH YTOYHEHHAM APYroro, K Ha
puc. 5.9.

<< JOKYMEHT>> | _S<YTOYUHIOE>> _ <<JOKYMEHT>>
MoKy » y

Bepcia 1 Bepcia 2

Puc. 5.9. Acouiania saaemuocreit

Exsemnasapusanisa. Ile sanexHicTe MiXK mapamMeTpusoBaHUM abCT-
PaKTHMM KJjaacoM-mabiaonoM (template) i peassHUM KacoM, AKui iHiniio-
BaHO LIIJIAX0M BH3HAUEHHA napaMerpis mabiony. [Ipuknagom napamer-
PUM30BAHUX KJACIB € KOHTeliHepHi KJacu 11 MOBM niporpaMmyBanHsa C++.
Ha giarpami kiacis napamMeTpr3oBaHUH KJac MO3HAYAETLCA TaK: Ha paMIli
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ikoHU KJacy 3Bepxy PaBopyY 300pasKacThCs IITPUXAMU MaJIEHEKUH NIPs-
MOKYTHHK, BCEPEAHUHI SKOTO NOAAIOTHCA Ha3By GOPMAIBHAX IIAPAMETPIR
mabaony, Ak Ha puc. 5.10, ge T € napaMeTp, 10 BU3HAYAE THUII eJIEMEHTA
mHOoxuHU. Ha iM’A Kiacy, SKMil CTBOPIOETHCA BHACAIIOK BU3HAUEHHS
napamMeTpiB mabJ0Hy, HOCHJIAIOTHCA B KYTOBHX AYsKKaX ITicisa iMeni ma-
paMeTpu30BaHOTO KJacy-mrabiuony sk npecikca. leranpHime mapa-
MeTpHU30BaHi abcTpaKTHI Kjacu poariagawoTrskes B . 12.3.3.

MHOKHHA

Brmountu()

Buxmountu()

Puc. 5.10. IIapameTpu3oBaHHH KJIacC

JiarpaMa KJaciB MOXe HAJIEIKATH IO €K3eMILIAPIB KJIacy, CYNepKIACiB
(abcrpakTHIX KiaciB) abo nigkaaciB (KOHKPETHUX KJiaciB). ¥ KOXKHOMY
3 KOHKDETHUX IIPUKJIAJIIB Ha iKOHI KJjacy mepejs Moro Ha3BOIO 3a3Ha-
YRETHCA HOro cTepeoTull (<<migrnac>>, <<CyHepKJlac>> TOIIC), IPH ILOMY
32 YMOBYAHHSAM BBa)KaeThCA KJIAc.

Jnsa crepeoruris, AKi No3HAYAIOTh BiHOWIEHH, ()iKCOBAHHMU € TAKi:
<<acomiamia>>, <<HACJIAYBAHHA>>>, <<EK3eMILIApH3ALia>>, <<y3araib-
HeHHS>>, <<pOo3LWIHupeHHA>> ra iHwmi. Kpim Toro, kopucryBay MoXke BBO-
JUTY CTEPEOTHIIH, BaacTuBi crmenudini foro mpobiemMuoi ramysi, siK-oT:
<<ycnajgKoBye>>, <<KOHTPOJIOE>>, <<€ HACIIJKOM>> TOILO.

5.3. Miarpamu ciuenapiis

3mMmicr i Horamia niel giarpamu moBHicTIO 36iralThecs 3 THMHU, IO
BUKODUCTOBYIOThCH B meroni I. I:xekobeona (mus. m. 3.5.1.).

5.4. liarpaMyu mMo/e/il0BAHHSA MMOBETIHKH CHUCTEMH

IloBeninka cucTeMu po3rasiIacThECA AK OOMIH MOBiIOMICHHAMY MixK
06’eKTaMM AN JOCATHEeHHA NeBHOI mMeTH. PiszHi croponu Baaemopmii
00’ekTiB Bijo6pakaoThes y pi3HUX AiarpaMax:

* Qiazpamu nocidosrocnii NEMOHCTPYIOTH BIIOPALKOBAHICTEL B3&EMOIIT
(TobTo, 0OMiH moBimoMyIeHHsIMH) B yaci (YIOZOBK JIiHil )KUTTA 06’ €KTiB);

* diaepamu cnispobimruymea AEMOHCTPYIOTE pPoJii, AKi Bigirparors
06’exkTH nig yac B3aeMoil A NOCAIHEHHS IeBHUX Iligeil;
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« Jiazpamu axmugHocmi IeMOHCTDPYIOTh TOTOKY KepyBaHHsA IIPU B3ae-
Mozii 06’ekTiB;

» diazpamu cmauis JeMOHCTPYIOTE AUHAMIKY 3MiHHU cTaHiB 06’€KTiB
nix BIiuBoM mnepebGiry noxiit (ananoriuso go giarpaM nepexofis y cTaHw,
npo aki fnina moBa y 1. 3.4.8.).

5.5. liarpamu nociaigoBHOCTI

st HAOUHOTO IPeCTaBJeHHA MNOBeAiHKHU 00’ €KTiB y clieHapiax 3a-
CTOCOBYETBCA CIelliaJIbHA HOTAIlisd, TaK 3BaHa giarpaMa szaemonii. s it
no6yn0BY KOXKHOMY 3 00’ €KTiB clleHapilo cTaBUThLCA YV RiANOBigHICTS foro
JiHis KUTTA, AKa BigoOpaae nepelbir moxiit Mik Oro cTBOPEHHAM Ta
pyiuysasHam. Ha piarpaMi BoHa II03Ha4ae€ThCA BEPTHUKAJBHOKO IIYHK-
THPHOIO JIiHie10, Ha BepXiBili AKOI B IPAMOKYTHHUKY 300paKaeThCA Ha3Ba
o6’ekra. Jliarpama npejcrapisie Bci 06’exTH, sIKi 6epyTh yUacTh y Baae-
moaii. Kpaitusa npasa JiiHisg s06paskae 30BHIIIHE cepeIORUIIE, 3 AKUM B3ae-
MOJi€ cueHapiii, ToOTo iforo 3oBHilIHIH iHTepdheiic (30kpema 11e MOxke ByTH
inTepgeiic 3 akTopom). JonmycKaeThesa KijibKa 30BHilIHIX iHTepdheiici qis
OJHOT'O CIleHapiio.

Iopsimok cycigcrea 06’¢KTiB He Mae NPUHIIUIIOBOrO 3HaUYEHHH i 00uU-
paeThCs JOBiNIBHO, 3 HAMAraHHAM 3a0e3IeynTH HAOYHICTL B3aeMOAII.

BepruxanbHuit BUMIp flarpaMu BiAIIOBiae oci yacy, IJIMH Yacy BBa-
#KAETHCA BIIOJOBIK OCi 3BepXy JOHHU3Y i Mae BIAHOCHHI XapaKTep: BIACTaHb
Ha OCi yacy He mMae€ BiANOBigHOCTi iHTepBasNy peaJIbHOrO yacy, po3Taily-
BaHHA BIOTOBIK OCi 4acy IOKas3ye JIUILIE IOCAiJOBHICTE MOAiMH.

JIiBopyu Bij oci 30BHiIIHBOro iHTEpdeiicy MOXKe HABOAUTHUCH NEPeJIiK
Iii, aki Big0yBaloThCa B cieHapil 3a BiinosigHuUil nepiox yacy.

IniniiioBaHi ekseMILIApH 06’ €KTiB, MOBeJiHKa AKX 3afe3meuye 3a-
3HayeHi Ail, 3060pakalOThCsd HA BIATOBIAHUX JIHIAX HUTTA NOAOBXKEHIIMHI
NpAMOKYTHUKAMH. [[0B)KMHA NPAMOKYTHHKA BijloBijae iHTepBany ak-
THBHOCTI eK3eMILIsipa 06’c¢kra (TOOTO Yacy BUKOHAHHA iloro onepanii).
Orxe, Jiarpama NMoCJIiJOBHOCTI Bilo6parkae NOTOKY KEPYBaHHS.

Axio eksemMsap 06’ eKTa iCHyBaB 0 cTapTy AiarpaMu, repliia CTpulka,
AKa Bejie A0 00’ €KTa, IPOBOANTHCA HUKUe BepXiBKM HOro JiHii dKUTTA.

fAxuio 06’eKT CTBOPIOETHCA B NEeBHUII MOMEHT Yacy, CTPiJIKa, AKa
BiiNOBiIa€ NOBiAOMJIEHHIO PO HOro CTBOPEHHSA, CIIPAMOBYETBCA A0 BEPXiBKH
#oro JiHii KuTTA.

AKX ek3eMIIAP 00’ €KTa PYMHYETLCA, HUMKHS MeXKa HOro JIiHil dKuTTS
I03HAYAEThCs MEePexXpecTaAM K CHMBOJIOM PYHHYBaHHA.

JIinii >KMTTA MOXKYTb PO3raNysKyBaTHCA, 1110 IEMOHCTPYE YMOBH1 Bapia-
nii mosefinKku 06’€KTa, abo asuBaTHCA. :

IIpuknaj giarpaMu HocaiIOBHOCTI HaBeJieHO Ha puc. 5.11.

Ax yxe 6ys0o ckazaHo, B3acMoid 00’ €KTiB KOHTPOJIOETHCS HOALIMM,
aKi BigbyBaloThCs B CleHApil i AKi CTUMYIIIOIThL 00’ €KTH AJIS MOCHJIAHHA
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ozHe ogHOMY noBisomiieHb. IloBimoMJIeHHs NO3HAYalOThCA Ha giarpami
CTpliKaMu, HaJ AKMMH MOXKYTh BKa3yBaTHCA 3MiCT ITOBLIOMJIEHHSA, Iapa-
MeTpH, AKi BOHO 1epelae Ta MOPAIKOBUHA HOMeD HHOBiTOMJIEHHS B cUeHapii.

3a3HauMMO, L0 BKa3aHi Ha giarpaMi IIOBiIOMJICHHA MAIOTh Y3rOLKY-
BaTUCHA 3 BUAUMUMMU ONEpPaIliAMHU BiAITOBIIHMUX KJaciB.
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Puc. 5.11. Ipukaax giarpamu nocaizosrocTi

VY naBegeHoMy npuKJaAi exkseMmisipu o6’exris 1, 2, 4 6ynu jjo 3a-
NyCKy clieHapiio i sajmummaucs micad #oro sakinyeHHda. Exsemniap
06’cKkTa 3 6yJsI0 CTBOpPEHO B cieHapii i micaa BUKOHaHHS HEeBHHUX OIe-
pauiii 3pyiiHOBaHO.

5.6. Miarpamu cniBpoGiTHHIITBA

Hiazpamu cniepobimuuymea NpeACTABIAIOTh CYKYNHICTh 06’€KTIiB,
NoBeAiHKa AKMX 3HAYYILA AJA JOCATHEHHA CKJIAAOBUX METH CUCTEMH, Ta
B3a€MOBIiJHOIIICHHS THX poJieil, AKi 06’€KTH BiAirpawoTs ¥ CiBpoOITHHMIITBI.
Ha panmomy Buzi ziarpaM MOJENIOETHCA CTATHMYHA B3a€MoJiA 00’€KTiR,
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Ipu mboMy GaKTOp Hacy He BpaxoBYeThCH 1 He BimobparkaeTbcd Ha giar-
pami cniBpo6iTHHIITBA.

Jliarpama cniBpoGiTHUIITBa MOsKke 6yTH napaMeTpusoBaHolo. Toxi BoHa
mpeAcTaBiisic aOCTPAKTHY cxeMy CIiBpoOiTHUIITBA — Tak 3BaHM aTepH,
IJIs1 AKOTO ILISAXOM JOBU3HAUEHHA NMapaMeTpPiB MOKHA CTBOPHTH IIEBHY
MHOXXHHY KOHKPETHHX CXeM cHiBpoOiTHHITBa. [loknamHilne maTtepHH
obrosopoioreea B ryasi 12 (gus. m. 12.3.7.).

5.7. liarpamu gisasHOCTI

Mopgens dianvrocmi 8 UML npencrasisie rmoseJiHKy CHCTEMH K NEBHi
poBoTH, KOTPi MOXKYTh BUKOHYBATH AK CHCTEMa, TaK i akTop, NpuIomMy
TOCaifOBHICTE POGIT MOMKe 3ajeKaTH BiJf NPUIHATTA NEeBHUX DillleHb
3aJIeKHO Bij ymoB, 1o ckaanucs. Oxpema gisuiebHicTh (pobora) 300pa-
JKAETHCA Ha AiarpaMi NPAMOKYTHUKOM i3 3akpyrieHuMu Kytamu. Iloro-
KU KepYBaHHA MixX poboTaMM NOKa3yIOThCH cTpiakamu. AKIo MoBa izae
PO NPUMHATTS pillIeHHsS, TO 3 BiANOBLAHOrO NIPAMOKYTHHKA BHXOJATH
IBl CTPINK K, HA KOMHIN MOXe I03HAYATHCH TEKCT YMOBY, AKilM BOHA BijIo-
Bimae. Hiarpama aiAanspHOCTI Haragye Bifomi OJIOK-CXeMH alropuTMiB Ta
IIporpam, 30KpeMa nepeadadeHo Bigo6paxKeHHs MOKJINBOCTI BUKOHYBATH
napanesbHO KibKa AifAJbHOCTEH 1 TOUKU CHHXpOHi3alil 3aBepIlleHHA iX.

Ilpuxaan. Hexail nomryk 3amMoBieHol kKuury B 6i61ioTeni mae cympo-
BOIKYBATHCA KLJIBKOMA CYIYTHIMY IIpolieypaMu, a caMe 300poM cTaTuUC-
THKH IIPO BUKOHAHI Ta HeBHKOHAaHi 3aMoBJeHHdA. J[pyri npu oMy Io-
JLIAI0THCHA Ha HEBUKOHAH] yepes Te, 110 B 6i6aioTeli HeMae KHUT Ta Yepes
Te, [0 BOHHU B iHmmx unrtauis. Ha puc. 5.12. npeacrasiaeso Bignoeigny
Jiarpamy gisnbHocTeil. 'opusonTalbHi JiHIT Mo3HAYaOTH po3nmapaJjieseH-
H3s Ta CHHXPOHI3a1i10o OKpeMHUX pobiT.

Jiarpama moaxe BigoOparkaTu Toi (paxT, L0 HeBHA JiAJbHICTH BUKO-
HYETBCA IJIA KOMKHOI0 iCHYIOUOTO eK3eMIlIsApa 00’ €KTa, HAIIpUKIak, IS
KOM(HOT'O PAAKA 3aMOBJIEHHA (AKILO, HATIPUKJAJ, 3aMOBJAETHCA KiTbKa
KHIDKOK ojpasy). Toai crpinka, Aka Beie 40 TaKoi AiAJBHOCTi, MO3HA-
4aeThCA 3ipOUKOIO, AK HA pHC. 5.13.

5.8. liarpamu cTaHiB

Ak i miarpama mepexogis y crasu (aus. 1. 3.4.2.), Mmoaesb cmanie UML
6a3yeThCA Ha BUKOPUCTAHHI POSIINPEeHoi Mo/iesIi CKiIHYeHHOro aBToMara.

Helo BusnauamoThCA:

+ YMOBH Iepexofis (3acroporx — guards on transitions)

* Mepexofu, 3yMOBJIEHI TEBHIMHA TOAiAMM;

« gii ipy mepexopi;

+ Ail opu BXOAi B CTaH;
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IIOYATOK Orpumaru

3aMOBJIEHHA

HE 3HaliieHO He 3HAHAEeHO

ITomyx
Ha TOJHIi

ITomryx cepen
BHOAHUX

3HalieHo 3HalileHo

v A 4

3auecTn
[0 4epru

Benenua
CTATHCTHUKH
BigMOB

4

Bepenus
CTATHCTHKH

Begennsn
CTATHCTUKH
qyepru

ChopmyBaru

3aHecTH ZO NOBiZOMJIEHHA

BUJaHUX

Cdhopmysaru

KHHAT .
IIOBI1AOMJIEHHSA

2

Bugarn kaury abo
TOBifOMJIEHHA

KiHellb

Puc. 5.12. [liarpamMa gifiabhHocreil cueHapito 3aMoBjieHHA KHUT y Gi6aioreni

OrpumaHHA
3aMOBJIEHHSA

%*

v
Iomyx

Puc. 5.13. ®parmeHT ZiarpamMu JiAJLHOCTI AJA# KOXKHOI 3aMOBJIEHOI KHMIH

* OifAJIbHICTH, AKA TPUBAE NOTH, JOKH CTAH € AKTUBHHM;
+ aii mpu Buxopai 3i crany;

* BKJIaJEHi CTaHMU;

+ MapaJieIbHO Ailovi cTaHu.
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Mo:xyTs BugiNATHCA cynepcraHy Ta nigcrann. Bouu pasoMm i3 BKJa-
JeHUMM CTaAHAMH JO3BOJAIOTH KOHCTPYIOBATH i€papxiio CTaHiB CHCTEMH.
Y manomy pasi momis — me HasBa mepexoay. Iloail MoxxyTe MaTu apry-
MEHTH, AKi BU3HAYAIOTH CIIMCOK JaHHUX, IO NepefaloThCs 3 epexonoM
(Taki, AK NOMHIKA Koy ab0 MOHITOPUHT 3HAUYeHHA). 3aCTOPOTa BU3HAYAE
yMOBH, AKi moTpiGHO BUKOHATH s 3hilicHeHHa nepexony. HapemiTi crin-
COK omepainiil BusHauae AeAKui coucok GyHKIiN pa3oM 3 IXHiMH apry-
MEeHTaMH, KOTpi 6y/ie BUKJIHUKAHO K Pe3yJbTAT LIbOT0 IIePeXoay.

5.9. Miarpamu peaizamil

5.9.1. JiarpaM# KOMIOHEHT ‘

IIpusnavyeHusam diazpamu KOMNOHEHM € BinoOpasKeHHS CTPYKTYypH
cUCTEeMHM AK KOMIIO3MIIii KOMIOHeHT i 3B’A3KiB Mi)k HUMM Tak, AK iX
ysaBase cobi nporpamicr. Lle rpad, By3namMuy AKOro € KOMIOHEHTH, a JyI'd
BizoOpaskaloTs BigHomenusa sanexuocri. Cepel BUiB KOMIIOHEHT 0c06-
JIMBOT'O OOTOBOPEHHSA 3acayroBye naker (gus. m. 5.10).

5.9.2. Riarpamu posmimenns

TIpnsnaueHHsM naHOI AiarpaMu € BUSHAUEHHSA CKJIaAy Gisnunux pe-
CypCiB cHUCTEMH (1[0 MO3HAYAIOTHCA SK BY3JIH CHCTEMH) Ta BiJHOLLIEHBb
Mik HEMH. CHCTEMU PeasnbHOro yacy B 6araThox Bumagkax 6asyloTbcs
Ha pisHoMaHiTHMX nuaTdopmMax 3aMOBHUKA. IHXKeHep MOBUHEH PO3pobH-
TH He JIMIlle IIPOrpaMHy YacTHHY, a i BU3HauYuMTH HeoOXinHi amaparthi
npucrpoi. IIi npucTpoi MaThL OpraHivHO B3a€EMOJIATH 3 NPOrPAMHHAMM
KOMIIOHEHTaMH. IKOHa NporpaMHoi KOMIIOHEHTH 300paKacThCA AK NHpPs-
MOKYTHHK 3 JJBOMAa HeBEJINYKMUMH [IPAMOKYTHHKAMM, BY30JI O0JIafHAHHA —
AK NPAMOKYTHHK 3i clreniajipHOI0 pamKkowo. Ha puc. 5.14 nmokasaHo po3-
MillfeHHSA KOMIIOHEHT Ha BY3JlaX CHUCTEMH.

Ins giarpamu 3a3pudaii BUKOPUCTOBYIOTHCS (hiKcOBaHi cTepeoTHNN:

<<mpoluecop>>, <<IPHCTPiii>>, <<gucmiei>>, <<nam’saTb>>,
<<AUCK>> TOLIO.

5.10. Ilakeru 8 UML

B UML nepenfaueHo 3aaraJbHHE MeXaHi3M opraxisaiii neakux ene-
MeHTiB (06’eKkTiB, KAacCiB, MifAcHcTeM TOIIO) B rpyun. ['pynyBaHHS MOK-
JuBe, HOUYWHAIOUHM Biff CUCTeMH B IIijJioMy i Ao mificucTeM pisHMX piBHiB
JeTrajizanii, a 1o kjaciB. Pe3ynbsTaT rpyniyBaHHA Ha3BaHO NNAKENMOM.

IIaxer BU3HauYae HA3BY MPOCTOPY, AKNI 3aiiMaloThL e1eMEeHTH, 110 BXO-
JATH 0 HOro CKAaLy i € 3ac060M IOCHJIAHHA HA el MpocTip; 1e 0cobyin-
BO BaXXJINBO [JIA BeJHKHX CHCTEM, KOTPi HaJiuylOTh COTHi, a iHKONM i1
THCAYI eJIeMeHTiB, i TOMy BUMaramoTh i€papXiuHOTro CTPYKTYDYyBaHHS,
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IINIAHYBAJIbHUK

Puc. 5.14. [iarpama po3amimeHHA

ITidcucmema 8 UML poarnsfiacTecs i€ pisHOBHJ TlaKeTa, AKHI Mae
CaMOCTiHY (PyHKIIII0.

I'pynyBaHHdA B nakeTu Moxke OYTH BKJIAZEHUM, TOOTO CKJIAZOBHMU
TMaKeTiB MOXKYTh OYTH KJiacy, iHUII TaKeTH Ta NifgcucreMu.

O6’eaHaHHA €JIeMEHTIiB y naxkeTu (Taxk 3BaHe ITAKETYBaHHS) MOXKe
BimGyBaTHCH 3 PI3HUX MipKYBaHb, HAIPUKJIAJ, AKIIO BOHH BUKOPHCTOBY-
IOTbCA CyMicHO a60 CTBOpeHi OlHMM aBTOPOM, ab0 CTOCYIOTHLCS I1€BHOIO
acIeKTy PO3IJIAAY, AK-OT iHTepdeiic 3 KOPHUCTYBaUeM, IIPUCTPO] BBEACHHS/
suBeAeHHA i moa. Ha cragii peasisanii o ogHOro maxera moxxe 6yTu
BiHeCeHO Bci miAcHcTEeMH, IO B JiarpaMi po3MilueHHA (PO3TAAHYTO BUILEC)
BiflHeCEHO N0 OJHOTO By3Ja.

IIpusHauenusa naxkera — OyTH ejleMeHTOM KoHbirypailii, Toéro ene-
MEHTOM, SIKMH MOYKHA BKJIIOUATH AK BMU3HAYEHY CKJIAJOBY KOMIO3HIiI B
mo6ynoBi neBHoi cucteMu. Ha nakeT MOKHa NnocHIaTUCA y Pi3HUX giarpa-
Max, KOTpi MOMYTb po3poGJIATH OKPeMI KoMaHAN crelliayicTiB. TepMiHoM
Konpizypayisa 6yAeMo MO3HAYATH OTPUMAHHS IPOrPaMHOI CHCTEMH MLIA-
XOM Z000pY OKPEMHX eK3eMILIAPiB MOAYJIIB 3 BU3HAYEHOro HANIEPes CKJIA-
Iy ixHix sapiaHTiB. Tak, HanpHUKJaJ, onepaniilHa CUCTeMa MOYKe MaTH y
cBOoeMY ckJaxi Koadirypalio MoAyJiB, 110 JO3BOJIAIOTH B3AEMOJAIIO 3 Pi3HO-
MAaHITHAMHU IPUCTPOSAMH, aJjle JIUIIE OKpeMi 3 HUX NiAKJI0UeHO A0 JaHOTO
KOMII'I0Tepa, JJIA AKOro CTBOPIOETHCH Bepcisa onepauiifHol cucreMu K KOH-
KpetHa Kondirypailia 3 BU3BHaUeHOI MHOXKHIHN; CUCTeMa KePyBaHHA II0JLO-
TOM JITaKa Ma€ y CBOEMY CKJIAIl KOHMIrypaniio MoAyiB, 1110 3a0e31e4yioTh
BBe/[eHHA NTOKA3HUKIB nIpuiiaaiB KOHKpeTHOro 60pTY Jirtaka.
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ITaker yacTo Mo’ke nepexbavaTH KiabKa Bepciil Kondirypamii toro
CKJIaJOBUX.

Horania ana nakera 8 UML nozae iforo 3o6paskeHHs y popmi nps-
MOKYTHHUKA, III0 MiCTHTh eJIEMEHTH, K1 BiH BKJIIOYac.

IMaxer, axuii € nijcucremoro aGo CHCTEMOIO, 306PaXN<AETHCA IPAMOKYT-
HHUKOM 3 3aKPYTJIEHUMHU KyTaMHU. ’

Han npaAMOKYTHUKOM JIiBOPYY 3BepXy PO3MIULYETHCSA MEHIIIHIL 38 PO3-
MipoOM IIDSMOKYTHHUK, B AKOMY IOJA€THCS CTEPEOTHII [IAKeTa Ta Moro Ha-
3Ba. JIKIO ejleMeHTH, BKJIIOYEHi A0 MaKeTa, He IMOKAa3yIoTh, MOro Ha3Ba
PO3MIIIy€eThCA Y BeAIUKOMY IPAMOKYTHHUKY. Ha puc. 5.15 nmokasano naker,
HagBaHui A 1, 10 KoTporo sriiodero taker B 1, kiac K 1 Ta migcucremy C 1.

<< ITaker>>
Al
B1 K1 <<Hincgc;ema>>

Puc. 5.15. Ilaker UML

Cepen ikcoBaHUX CTEPEOTHIIB AJS MO3HAUEHHA PISHOBU/IB IIaKeTa
BBeJIeHO TaKi: <<cucrema™>>, <<HIpUKJAaIHA cucTeMa>>, <<IIiAcHCTeMa >>>,
<<eJjieMeHT KOHpirypamii>>, <<cKJazoBa CHCTEeMU>>, <<OXOILIIOIYA CH-
crema>>, <<dacaa>> (facade — maxer, axuii € inTepdeiicom iHmIOrO
nakera), <<kapxac>> (framework -— THIIOBHii 3pa30K B3a€MOJii 06’ €K TiB,
JertansHime pus. n. 12.3.8.), <<saraymxa>> (stub — mosHaueHHA Ia-
KeTa, Axuit Oyne onucaxo misHinie) Toujo.

Mixx naxeramMu Moxxke OYTH BCTAHOBJIEHO BilHOIIEHHS 3 BiAoBimuu-
MU crepeorunamu. Hanpuxaan , sigHomenna A <<immoprye>> B o3Ha-
yae, I10 BU3HAYEHI B nakeTi B Kjlacu MO)KHA BUKOPUCTOBYBATH B KJacax
naxkera A.

Haranaemo, 110 m03BONAETHCA BHAINATH BiacHI Kareropii crepeo-
THIIIB, B TOMY YMCJIi i AJA pisHOBUAIB NaKeTiB, KOTPi BiAmosinawTh Baac-
HUM cMakaM uu norpebaM. Hanpuknaan, crepeorun <<ycnagKoBaHo>>>
MOJKe JoAaBaTHUCA OO Ha3BH NaKeTa, AKUI € eJIeMEHTOM 3acTapinoi Bepcii
cHucTeMH, i 6e3 mepepobKH 1Oro BKJIOYEHO A0 HOBOI Bepcii cucreMu.

Iaker Moske HaJIeXKATH A0 Pi3HUX €TAIIB dXUTTEBOTO IUKJY PO3PO0-
KM CUCTEMH — aHAaJIi3y BHMOT, IIPOEKTYBaHHs, peajisanii abo KogyBaHHd,
Ipo mIo MoKe OyTH 3a3HaYeHO Y BiANOBiIHOMY CTepeOTHIII.
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KonTpoasHi 3anuTanAa i 3aB1anHa

1. $ki 3 exementis mogemoBanua UML fg03BoAI0OTE BUSHAYNATH I'O-
JIOBHi CKJIaJ0OBi KOHIIEIITYaJbHOTO MOJEIIOBAHHA MpobieMu, a came:
a) OHTOJIOTIiI0 ZOMeny?
6) Mogens nmoBeAiHKY 06’eKTiB?
B) MOJZEJb Ipoliecin?
2. Merox UML npononye pisui moranii (rpadiuHi miarpamu) ais
pisHuX acneKkTiB onucy npobsemu. Yomy He equny?
3. Amnajoru axkux giarpam UML Bawm aycrpivanucs:
a) y merozi C. lIlneep Ta C.Mennopa?
6) y meroai Hxexobcona?
4. Yu nosBoase piarpama kiaaciBs UML Bigo6pasuTn BigHOIIEHHA:
a) MiK KJacamu 06’eKTiB?
6) MidKk exseMILIApaMHU KJjaciB?
5. ki sHmauennsa moxxe MaTH aTpuOyT BUAMMOCTI KJACiB, Ta INO
BOHM 03HAYAIOTh?
6. Ski BigHoIeHHa NMo3HAYAIOTHECA B AiarpaMi kaacis UML cneniais-
HAMHU rpadivyHuME cuMBoIaMu? '
7. $Iki BigpomeHHs mOB’A3YIOTH clieHapii cucteMu?
8. §Iki miarpamu UML #ouisibHO 3aCTOCOBYBATH JJIA aHAJIi3y BUMOr?
3 axoi AiarpaMu ZOLUIBLHO MOYMHATH?
9. SIki miarpamu Bigo6paskaioTh 0OMiH MOBIZOMJAECHHAMH K €IWHUMN
3acib B3aemofii 06’ekTin?
10.5Iki giarpaMu 3py4HO 3aCTOCOBYBATH:
a) Ha ctafil npoeKTyBaHHA?
6) Ha cTaail peanisauii?
Yu Mo»HA 3aCTOCYBATH Ti caMi JliarpaMu U KiIbKOX cTafiiil po3apoOxku?
11.5Ika poJsb crepeorunin y Hotariax UML?
12. ki 3aco6u rpynyBaHHA €JIEMEHTIB MOAEJIIOBAHHA?

Jlitepatrypa ao raaBu 5
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I'nasa 6. TPAHCOOPMAIIIA ITPOEKTY
B IIPOI'PAMY

IIpoiec Tpanchopmaltii npoeKTy B IporpaMy Ma€ KiibKa HOUINPEHUX
HA3B: KOHCMPYIBAHHA, KOOYBAHHIA, npozpamyearns, peanisayis. Hasasuicrs
CHHOHIMIB € HACHIIKOM He JHIIle HeY3TrOJAKEHOCTi B TepMiHoJiorii, a, Ma-
0yTb, i Tiel obcTaBuHY, 1110 KOXKHUHI 3 TepMiHiB 3HAYHOIO Mipolo BinGuBae
IIeBHHI acCIeKT Tor'o Ipolecy, IIpo AKMI Mu BeAeMO MOBY B il riasi.
Cupaszi, noTpi6HO BUKOHATH KOHCTPYIOBAHHS, BUSHAYKUBIIY BCi CKIazoBi
CHCTEMU AK TporpaMHi MoayJi; norpi6Ho 3amporpaMyBaT# Lii MOAyJi
00paHo0 MOBOIO ITPOTPAMYBaHHS, AJIS YO0 CJiiJ[ He JIUIIIEe IIePEeBeCTH HOTAITil
IIPOEKTY B KOoau o0paHoro 3aco0y IporpaMyBaHHA, & i IPOBECTH TecTy-
BaHHA Ta BepudiKalio oTpEIMaHuX KOAiB. A B 11ijioMmy noTpi6Ho mneperso-
pUTH OPOEKT HA IPANIIOYY IPOrPaMHY CHCTEMY, JOKYMEHTOBAHY TAKHM
YHUHOM, 1106 6yJI0 3p0o3yMisio, AK Ii BUKOPUCTOBYBATH, iHAKIIIE KAXKY4H,
pearnxizyBaTHu nporpaMHuy cucremy. /A nmeBHocTi gani 6yneMo BXUBaATH
TepMiH peanizayin.

Peanisailisi € ofHNM 3 BU3HAYAJIBHUAX €TAIiB YKUTTEBOrO IIUKJY PO3-
pob6ku. Byso 6 MOMHUJIKOIO BBaXKaTH, 10 BCl IPUHIUNOBL PillleHHA poO3-
POoOKH HaAIIpallbOBAaHO HA HONEpeAHiX crajjiaXx (aHaji3dy BUMOr Ta IMpoeK-
TYBaHHA) i JaJIi sanumIWwIoCH “MexXaHicTHYHO” MepeKJIacTH IPOEKT B KOAH
npaifiouol cucremu. Axkbu ne 6yi10 Tak, TO pUHOK NPOrpaMHUX 3aco0iB
OyB OM 3aNMMOBHEHHII TPAHCIAATOPaAaMHM 3 MPOEKTiB Y KOAU, YOTO 3apa3 He
nomiTHo. IIpaKkTHKa 3acBiguye, 110 Hpouec peasisalii norpedye BUCOKOTO
npodecioHasizaMy i TBOPpYHMX 3YyCHJb NporpaMicra, HacJiAKOM AKHUX MO-
KYThb OYTH iCTOTHiI 3MiHM DpoEKTy.

Peanizania € mepioio i3 crafiit >JKUTTEBOrO MUKAY, BHACHIIOK AKOI
apredaKTH, CTBOPEHi JIIOAMHOIO HA NONEPEAHIX cTaliAX, TPAHCHOPMYIOTh-
cqa B apredaKkTH, AKi Oyge mepejaHo KOMII I0TepY, i TOMY MalOTh OyTH gJisi
HbOT'O OTHO3HAYHO 3po3yMinuMu. Taxka TpaHchopMallis norpedye akTUB-
HOro giasory mMik 0cob010, KOTpa po3yMi€ IPOeKT, i KOMI'I0TEPOM, AKMIA
Ma€ TPAKTYBaTH BiAOOBiHY M0 ITPOEKTY peaiisamito. OaHa i3 cTopin xia-
JIOTY € JIIONHHOIO 3 HenepeatauyBaHO ITOBEAiHKOO, IPHXMJILHICTIO 0 3a-
MOBUYYBAHHSA TOrO, [[0 BOHA Ma€ 3a “3arajbHOBifoMe”, 1o 3a6yabpKyBaTOCTL
Ta HeYITKOro (OPMYIIOBAHHA, iHIa € aGCOMOTHO NefaHTHYHIM KOMII 10-
TEpOM-BAKOHABIIEM.
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Iliz yac mepeTBOpPEHHA NMPOEKTY Ha IPAIIOIOUYY CHCTEeMY POGUThCA
Uinui paAx yTouHeHb Ta opMasisariif, y upoieci Axux nporpaMicT TpaHce-
dopmye cBoi 3HAHHA B 3po3yMiji Kommn’'oTepy apredakTu i geranisye Ti
MoXIMBI BapianTH, saKi nepegbaueno npoextoM. IIpu oMy nporpaMict
Mae “cTaTH Ha TOUKY 30py” KoMII'oTepa, 1106 3po3ymiTH, mio Bid yMie i
3HA€E 3 TOTO, 110 He 0GYMOBJIEHO B IIpoeKTi. BMiHHSA Ta 3HAHHSA KOMII'I0Te-
pPa BU3HAYAIOTHCH CYKYIHICTIO iIHCTPyMeHTATsHUX 3ac00iB, AKi focTymHi
nporpamicrosi. HuHI 11e JOCHTE IMPOKUI CIIEKTD MOB NPOrPaMyBaHH4,
reneparopis 1nporpam, 6i6ioTex 06’eXKTHHX MOAYJIiB, KaciB, PyHKLiH TOILIO.
Toxx nporpamicT mae 3HaTu Bee a60 GibinicTs 3 TOrO, WO 3HAE€ KOMI 10TEp
(mpuHaiiMHi TOTOBI HalpalIOBaAHHA, IPUAATHL A4 iforo npobieMHol ra-
Jysi), o6 3poOuTH IpaBUJAbHMI BuOip MOTpiGHUX IHCTPYMEHTANBHUX
3aco0iB Ta TOTOBUX KOMIIOHEHT, CTBOPHTH Ti KOMIIOHEHTH, AKUX HE BU-
cTayae, a TAKOXK iHTerpyBATH Bee B Mpaiiouy cuctemy. IIpuitHATTa pimeHHnsa
IIPO BUKOPUCTAHHSA THX YM iHUIMX FOTOBMX KOMIIOHEHT MOJKe IPUBECTU
[0 CYTTEBUX 3MiH B apXiTEeKTYpi IPOEKTY.

3 innroro 60Ky, oGpaHHA IEeBHOIO iHCTPYMEHTAIBHOTO 3ac0o0y BU3HA-
Ya€ CTUIICTUYHUI HANIPSM Mpoliecy peasiisanii. Mo)xxHa Ha3BaTH TPH 0O-
IIAPEHi CTANICTUYHI HaIpAMU:

+ JMIHrBiCTHYHUI CTUJIb, KOJIM ITPOrpaMa Mae BATJIS/ TEKCTiB, HabmImke-
HHX JI0 HATYPAJILHOI MOBH i TOMY 3BHYHMX IS G1abIIOCTI KOpUCTYBaUiB;

* MaTeMaTUYHHH CTHJb, KOJH MIUIAXOM MAaTEMATUYHOI'O UM JIOFIYHOTO
PO3MIPKOBYBAHHS MOYKHA JOCUTH TOYHO BICJIOBUTH CBOlL OTPE6U, OCKIJIb-
KH CeMAaHTHUKY MAaTeMATHYHMX Ta JOTIYHHX BUPa3iB TOUHO BCTAHOBJIEHO.
Ha xanb, 1eil cTnibs MoXe OYTH 3aCTOCOBAHO JMHIiIE /IS BY3bKOTO KoJaa
Jo6pe chopMynbOBaHMX 3aBAaHb i3 YITKUM i 3po3yMisuM MexaHi3MOM
aberpakii. Kpim Toro, BosioziiHES TAKUM CTHIIEM JOCTYITHE JHIlIE BIAHOCHO
BY3LKOMY KoJy (haxiBIliB 3i cleliajibHOIO OCBLTOI0;

+ BidyaJbHUH CTHJIB, KOJXH JJIs HAOYHOTO TIPeICTABJEHHS B3a€MOJIi1
00’€KTiB CHCTEMHU aKTUBHO BUKOPUCTOBYIOTLCS 30pOBi 06pa3u.

Ci1i 3a3HAUNUTH, 1110 TEHEHITii PO3BUTKY iHCTPYMEHTAJIBHMX 3ac00iB PO3-
Po6GKHM IPOrpaM € TAKKUMH, 100 iHTErpyBaTH BCi TPU CTUJIL B OAHiH po3pobiri.
3oKkpeMa IIe CTOCYETHCS BidyalbHUX MOB nIporpamysaHHs (JAVA i nox.).

Bub6ip i BUKOpHCTAHHS IOTOBHX IHCTPYMEHTIB Ta KOMIIOHEHT Ma€ CBOIO
crienmdiky B IporpamHiil iHykenepil, BUCBITJIEHHIO SIKOL IPUCBAYEHO riaBy 12.

KonTpoasHi 3anuTanHsa i 3aBIaHHA
1. ¥ dyomy cyTh TpaHchopMalil NTPporpaMHOro NPoeKTy B IIpOrpamy.

2. Yu BU3HAYAE CYKYIIHICTh HAABHUX iHCTPYMEHTAJIBHUAX 3aC00IB MOMK-
JNUBI HAIPAMH peaniszamii?
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I'maa 7. TECTYBAHHA ITPOI'PAM
TA CUCTEM

Ho dbyHzaMeHTaIbHOI KOHIIENIi] IPOeKTYBaHHSA IIPOrPaMHOro 3abes-
NeYeHHA BXOAATEL 6a30Bi MOJ0KEHHS, TEXHIKH, cTpaTerii, MeTOLH, OB f-
3aHi 3 eTanmaMy JKUTTEBOTO IINKJIY. BoHa po3KpuBae Taki OCHOBHi nuTas-
HA: 110 TaKe TECTYBaHHA; BiAMOBHU, HedeKTH Ta IIOMHUIKH; e€JIeMEeHTH
TeCTYBaHHS; IpOIieCc TecTyBaHHs. 11 KOHIeNnIisa MoB’A3aHa TAKOXK 3 MO-
BaMU IIPOrpaMyBaHHsA, METOAAMH IPOEKTYBAHHA NIporpaM (CTPYKTYpHe,
00’eKXTHO-Opi€HTOBaHe, iMIepaTHBHE Ta iH.) i cTaEgapTaMu opraHisamii-
PO3POOHHUKA HA TEXHOJIOTiIO, CTPYKTYPY Koay Toio. Konnenuin 6asyersb-
cfA Ha TEOPETHUYHNX, IHCTPYMEHTATbHUX Ta NPAKTHYHUX 3acobax.

TeopeTnyHi 3aco61 BU3HAUAIOTH KOJYBAHHA i TeCTyBaHHA IPOrpaM-
© HOT'O MPOAYKTY. 3 OOKY KOAYBAHHS — Ile METPHKH KOAY MOBOIO IIporpa-
myBauusa (MeTpuky XoJjcreaa, IUKJIOMATHYHA cKAagHIcT, Makkeiiba) ak
¢dopmasizoBaHa Teopia BU3HaAUEHHA 3a cneuundikalieio nporpam ii npa-
BUJIBHOCT] TA rapaHTii O4iKyBaHMX BJIACTHBOCTEH KiHI[€BOTO HIPOrPAMHO-
ro 3abe3neueHHsa. KpiM Toro, koHnemiia yucma kimHama Taxox Oa-
3YEThCA Ha JeAKUX dopMasrismax KoBeAeHHs # BUBUEHHS BJIACTHBOCTEH
KOAyBaHHsA 1 TecTyBaHHA. 3 G0KY TeCTyBaHHA — 1e cuenudikamnii Ho-
Talliii, 110 BHKOPHUCTOBYIOTHCA IIPH OMMCAX TECTiB JJIA TOKPUTTHA BiAIOB-
igHHX KpHUTepiiB mporpam.

IHCcTpYMEHTaJIbHI 3aC06M — I1e 3acO0H MiATPUMKH KOAYBAHHA i Tec-
TyBaHHA (KOMIiNIATOPH, FreHepaTOPH IPOorpaM, 3acobn HaJIarOAKeHHS Ta
iH.), 4 TAKOXK NIPaKTUYHI 3aco0H IJIAHYBAHHA TA MiJATOTOBKA BiAIOBIAHMX
TecTiB A4 nMporpam, Aki aafeaneuyioTh 06poOKY TEKCTiB MOBOIO IIporpa-
MYBaHHSA.

Tecmyesanns — e crocié cCeMAHTUYHOTO HAJIATOMXKEHHA (IIepeBipKH)
NpOrpamMu, SIKMii NOJISTrac B OLPAI[IOBAHHI IPOrPaMOIO0 ITOCIiOBHOCTI PisHO-
MAHITHHX KOHTPOJbHUX HaOOpiB TecTiB 3 BijoMmuMu pesynbraTamMu. Tec-
TYBaHHA I'PYHTYETHCA HA BUKOHAHHI IPOrpaMM i ofiep3KaHHi pe3yIbTaTiB
OIpaIIoOBaHb TECTiB.

TecTu mig6UpaOTHCA TakK, 1100 BOHK OXOINIHN AKHaWOiLIbIIE Pi3HO-
MAaHITHHX THIIB CATYaliil, AKi BUKOHYIOThCA IIpU POOOTI eJIEMEHTIRB IIpoO-
rpamMu, ToOTO 1{06 IporpaMa BUKOPHCTOBYBaJja BCl AONYCTHMI HIJIAXH
cBoro rpacdy nepesay KepyBaHHs. Cnabkima BuMora — BHKOHAHHS 10
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OAHOMY pa3y KOXHOI'0 PO3rajiy’KeHHs IPOrpaM# B KOXKHOMY MOXKJIHBO-
My HampsaMi.

TecTyBaHHS OXOIJIIOE TaKi OCHOBHI BHJIH PO6iT:

* po3poOKy IPOrpaMHOTO IPOAYKTY HA eTanax dKUTTEBOTO IUKJIY Ta
Bepudikarlio pesyJabTaTiB HA KOXKHOMY eTari;

» YHOPAJAKYBaHHSA ILIAHY TECTYBAaHHSA 1 HiATOTOBKM TECTiB JIJIf IEepe-
BipKY OKPEMEX eJIEMEHTIB Po3po0ieHOI MpOrpaMu Ta IporpaMu B I(iIOMY;

» KepyBaHHS BUKOHAHHSM TECTIiB Ta aHaJNi3 pe3yJbTATIB TECTYBAHHS;

* MOBTOPHE TECTYBAHHA.

TecmysanHs, IK MIPABUJIO, IOYUHAETHLCA 3 OCTAHHBOIO ETAIY IPOEK-
TYBaHHA 1 BKJIIOYAE PO3POOKY NJIAHIB i TeCcTiB nepeBipKM MpaBUILHOCTL
GYHKIOiOHYBaHHA BUXiJHOTO KoAy. KiHIIEBOI0 MEeTOI0 TECTYBAHHA € OTPH-
MaHHA ceprudikara Ha po3pobiaeHunil nporpaMHni TpoAyKT. TecTyBanuA
Moke 6YTH BUKOHAHO IMIJIAXOM IepeBipKU JOKYMEHTIB eTamniB aHani3y Ta
IIPOEKTYBAHHS KOMIIOHEHTIB.

TectyBanasa cranoBUTE Bix 30 % mo 50 % TpynomicrrocTi pobirt ai
CTBODEHHA KOAy. ¥ 3B A3KY 3 I[MM BOHO MA€ ILUIAHYBATHUCSH AK 1 1HIUII BMAN
JAISUTBHOCT], HTOYWHAIOUM 3 €TAIY aHANI3Y i 3aKiHUYI0YM KOHCTPYIOBAHHAM.

IcTopuYHO MepUIUM Pi3HOBUJIOM TECTYBAaHHA GyJIO HANATOMKEHHI.

Hanazodxwenna o3Hauae NmepeBipKy IporpamMHoro o6’€KTa HA Ha-
SAABHICTH Y HHOMY IIOMMJIOK 1 HACTyIHe YCYHeHHd iX. IIpu nbomMy MOXKYThb
BHOCHTHCH HOBi NOMHUJKH. SIK IpaBMJIO, HAJIATOAYKEHHS ITPOBOLHUTHCA B
TOMY pasi, AKIIO NiJ yac po3poOGKH IPOrpaMHOro NpoAyKTY BUKOPHCTOBY-
I0ThCA CTBOPEHi 06’ €KTH-KOMNIOHEHTH, AKi ONNCYIOTHCA MOBAMM [IpOrpa-
MYBaHHS i IPONYCKAIOTHCA Yepe3d KOMIJIATOPH JJIA IlepeBipKH NepeBak-
HO CUHTaKCUYHOI IIpaBHJbLHOCTI.

Y 3B’A3KY 3 THM, L0 3MIHMJIUCA METOAH PO3POOKH Ta 3aCO0M MiATPUM-
KH IbOTO IIPOLECY, Ha 3MiHY HaJIaroAKeHHI0 NPUHNIIINA HOBI BUAY Aifjb-
HOCTi i3 BCTAHOBJIEHHA MPaBHJBHOCTI CTBOPIOBAHOrO BUXIHOTO KOAY:
BaJiianiAa (3abe3neueHHs1 BiANOBiAHOCTI NMPOAYKTY BHMoram il 3aMoB-
HUKiB) Ta Bepudikalia (3abesneyeHHsA BiIMOBITHOCTI KOJiB IPOEKTY).

7.1. MeToau TeCTyBaHHA NMpOrpam

Ornap MeToAiB TecTyBaHHSA it Bepudikauii nporpam [1—9] nossosse
BBAXKATH X BUKOPUCTAHHA LIJKOM 3aJIEXXHUM BiJ| MeTOAiB IPOEKTYBaH-
HSI Ta CTaAil, 3 AKMX NOYUMHAETHCH NepeBipka NMpaBUJILHOCTI GYHKIIIOHY-
BaHHA DPe3yJIbTATiB MpoeKTyBaHHA. SIK npaBujo, MPOBOAATH (hYHKILiO-
HaJIbHE TeCTYBaHHA 32 IJIAHAMH, PO3POOJEHNMHU Ha eTalli MPOeKTyBaHHSA
npoToTHNy cucreMH. I'0JIOBHA MeTa moJAra€ B TOMy, 11100 BUABUTH He-
BiAmOBiAHiCTE MixK (hakTUUHOIO MOBEAIHKOIO peasidoBaHMX QYHKIIA Ta
OUiKYBaHOI MOBEAiHKOI BiATIOBiHO A0 cnenudikaiii mporpamu.
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DyHKIiOHANBHI TECTH IPOEKTYIOTHCA 3a 30BHIIIHIMHU crienudikaisa-
MU QYHKIIIH, TPOEKTHOIO iHdopMalli€lo eTaliB JKUTTEBOrO IUKJIY abo 3a
CIIPOEKTOBAHUM IIPOTOTHIIOM.

TecTyBanHd 3a 30BHiIIHIMU crienudikalisMu IPOBATUTHCA 32 BUMO-
ramy, gki 6yno chopMyIbOBaHO HA eTalli aHaNi3y npeaMeTHOI raaysi.

TecTu Ipu npoeKTHi indopMalrii Bigo6parkaloTh CTPYKTYPH JAHUX, aJI-
ropuTMH # iHTepdeiicy MixK OKPpEMUMH KOMIOHeHTaMHU cucteMu. BoHu ga-
IOTH MOKJIMBiCTh NepeBipuTy GyHKUIl KoMIOHeHTiB i IxHiil B3aeM03’BA3OK.

MeToan GYHKIIOHANBHOTO TECTYBAHHSA MOJIJNAIOTHCA HA CTATHYHI #
JUAHaMIYHI.

Cmamuuni Memodu BUKOPUCTOBYIOThCS IiJi YaC MPOBEeAEHHA 1HCIIeK il
Ta aHaNi3y cuenudikaliii KOMIOHeHTiB 6e3 ixHpOro BUKOHAHHA. [0 HUX
HaJIE}KATh MeTOAM aHajidy NOCJiZOBHOCTi OIepaTopiB Ta aHaiidy mepe-
TBOPEHHA TUNIB JaHUX.

Junamivni memodu 3aCTOCOBYIOTECS B IIDOIleci BUKOHAHHA IIDOTPaM.
Bownu 6asyiorhest Ha moGyaoBi rpady, AKHHA NOB’A3ye IPUYMHU TOMUJIOK 3
OUYIKYBAHWMH peaKI[iAMH Ha IIi MOMHUJIKHN. ¥ NIpolieci TecTyBaHHA HaKO-
HuuyeThcA iH(pOpMAaIliag Ipo TOMUIKH, AKA BUKOPUCTOBYETHCS /1A BU3HA-
YeHHSA HaJiHHOCTI Iporpam.

7.1.1. CraTuuHi METOAH TECTYBAHHSA

TexHiKa cCTATHYHOTrO aHATI3Y IIOJNATAE B METOAUYHOMY Itepernani (abo
orusiai) ¥ aHaniali cTPYKTYpPH mporpam, a TAKOXK Y JOBeJeHHi IIPaBUIb-
HOCTi (hOpMaJILHUMHU METONAMHU.

CraTHuHUil aHAII3 CIIPAMOBAHMI HA aHAJi3 OKYMEHTIB, CTBOPEHUX
HA BCiX eTamax XUTTEBOTO IIUKJAY, i nojArae B iHCHeKIil BUXiMHOTO KOXY
Ta HACKPi3ZHOT0 KOHTPOJIIO IPOTrpaMu.

Iscnexknis monsArae B cniJibHOMY pO3TJisifi AOKYMEHTIB He3aJIeHKHUMH
eKCIepTaMH 3a y4acTio po3poOHukiB. Ha mouyaTkoBOMY erami NpoekTy-
BAHHSA {HCIIEKTYBAHHSA JONYCKAE MepeBipKy MOBHOTH, IILTICHOCTI, ONHO3HAY-
HOCTi, HECYTIEPEUHOCT] i CYyMiCHOCTi JOKYMEHTIB 3 MOYATKOBMMH BAMOTraMM
o mporpaMHoi cuctemu. Ha erani peaJsisanii cucreMmm mij incneknieio
PO3YyMilOTh aHAJIi3 TEKCTiB HporpaM nioJ0 AOTPUMAHHA BUMOT CTAHAAPTIB
1 TpUAHATHX KepiBHUX JOKYMEHTIB TeXHOJIOTil MporpaMyBaHH4.

EdexkTnBHicTh NepeBipku Muisgxom iHcHeknii gocAraeThesa THM, 110
saJydeHi eKCIiepTH HaMaraloThCs IIAHYTH Ha pobiemy “36oky” i miaxa-
I0Th 1i BceGiUHOMY KpUTHUHOMY aHanidy. Konu mpoBoguThCca HacKpisHMii
KOHTPOJIb, TO eKCIIePTH COPUMAMAIOTS Lie i cJIOBecHe MOSACHEHHSA PO3B’A-
3yBaHoOI 3axaui i 3aco6iB ii npoexTyBantsa. lle Ta 6esnocepenniii meperusiy
KOy J03BOJIAIOTh BUSABUTY IIOMUJIKH B JIOrilli Ta B OIIKCi aJIrOPUTMY.

HackpisHuil KOHTPOJL moasArae B pyuriil imiTanii BukoHaHHs 11po-
rpamu. Po3apo6HUK IIporpaMu yCHO MOACHIOE i 06r'pyHTOBYE 00paHi migxo-
au i MeToau peasisaliii, 1o6upae TecTH AJIA PYYHOTO BiJcHiKOBYBaHEA
BUKOHAHHA IIPOTrPAMH.
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1Ii 3aco0u 103BOAIOTE Ha OisbII PaHHIX eTamax IpPOeKTyBaHHA BU-
ABUTH NOMMJIKH a0 JeeKTH HMIIAX0M 0araTopasoBoro neperjasagy BUXin-
HUX KOJIiB.

Meroxu neperasiny He ninkoMm gopmanizoBani, BOHM BU3HAYAIOTHCHA
cTymeHeM KBaJidikanii ekcrepriB rpynu. OCHOBHI METOAU pPO3riisiaoTh-
csl HMDKUeE.

MeToa IPOCTOTO CTPYKTYPHOrO anauisy. OpienToBaHuil Ha aHaJsis
CTPYKTYPH Iporpami (IIOTOKiB KepyBaHHA i IOTOKIB faBUX).

OpHyM i3 TigxoAiB 0 aHaNI3y CTPYKTYPH IPOrpaMHu € BUKOPUCTAHHSA
Teopil rpadiB Ang npeAcTaBlIeHHA CTPYKTYPH nporpaMu y ¢dopmi rpado-
BOI Mofesi, B AKOI KOMKHA BepIIMHA IIPEJCTABJISE ONEPATOp, 4 Ayra —
nepegady KepyBaHHA Mixx oneparopamu. Ha ocxHoBi rpadoBoi mozeni Bu-
3HAYAETHCH, YU JOCAKHI BEPIUMHY IIPOTPaMH i UM € BHXiZ 3 yCiX MOTOKIB
KepyBaHHA nporpamu ais il sasepmenHsa. et miaxin no3Bosisie BHABUTH
JOTiYHI NTOMHIKH.

s npoBenenHs aHasii3y MOTOKIB AaHMX 3a3HauYeHMH rpad posuin-
PIOETHCS MOKAaKYNKAMK 3MiHHHX, IXHIiMY 3HAYeHHAMH i OCUJIAHHAMU
IUIST KOJKHOTO onepaTopa nporpammu. IIig wac TeCTyBaHHA MOTOKIB JaHUX
CIIOYATKy BU3HAYAIOThCA 3HAYEHHA IIPEAHKATIB B onepaTopax peaJizanii
JIOriYHUX pillleHb, 3a AKMMH (GOPMYIOTHCA IMIJIAXU BUKOHAHHSA MPOTDAMU.
Ilorim npoBognTHCA NepeBipKa o0YKcIeHh Ha apUPMETUYHUX Omepalri-
ax. JJig npocTeXyBaHHA IIJIAXiB BCTAHOBJIIOIOTHCA TOUKY, B AKUX € IIO-
CUJIAaHHS HA 3MiHHY A0 IPHUCBOEHHA i 3HaueHHs, a00 3MiHHil npucBo-
I0€ThCA 3HAUeHHs Ge3 ii onucy, abo HABOAUTHLCA MOBTOPHUH ONMKUC 3MiHHOI,
a60 1o 3MiHHO1 HeMa€e 3BepHEHH.

MeToan noseneHHs KopekTHocTi mporpam. Iliaxin ao moeegeHHs
KOpPeKTHOCTI 6ys0 chopmyasopano Pinoigom i Haypom, a motiMm pos3Bu-
HyTO B poborax Xoapa [10, 14].

Po3BuTok nsoro nigxoay B 70-Ti pokH Mokasas TPYAHOIII HOro npax-
TUYHOTO 3aCTOCYBAHHSA AJIA 3HAYHHUX 34 O0OCAroM NPOrpaMHUX CHUCTEM,
TOMY 1110 ONKC IMpollecy AOBeJeHHA KOPEKTHOCTI IIporpamMu 3Ha4HO niepe-
Bepiye onuc caMoi mporpamu. Kpim roro, nnsa noseseHHA NOTpiOHI AeAKi
JIOTiuHi TBePAKEHHA BBeJeHHSI—BUBEICHHS, IOAO0 AKX MOJKe OyTH me-
peBipeHO peasbHi (hyHKIiOHANBHI MOKJIWBOCTI JIaHOI IPOTrpamMH.

dopMYyBaHHA TAKHX TBEPIKEHb BHABWJIOCHA Iy Ke CKJIAAHUM 3aB-
JaHHAM, O0COOJIMBO JJIA IPOrpaM 3 BHCOKHM CTYINEHEM mapaienismy i
B3aeMogii 3 kopucrysayem. KpimM TOro, BasKKo nepeBipUTH AOCTATHICTH
X TBEPIKEHb.

CroyaTky KOBeiecHHA KOPEKTHOCTI 3aCTOCOBYBAJIOCA JI0 BiKe Haluca-
HUX nporpaM. ¥ 80-ti poku meit meton 6yj0 mOMIUDEHO Ha AOBEACHHSA
KOPEKTHOCTi CTBOPIOBAHUX IIPOTPaM, SIK i MeToJ AUCHUILIIHYIOUYO01 po3pos-
KH. 3a JaHUM MeTOJOM, BUKODHMCTOBYIOYM OTPHUMAHI BXigHi i BuXixHi
TBepJKEeHHs, MPOrpaMicT NOCHIAOBHO JEKOMIIO3YE 3a1aUy Ha KiJIbKa mijg3a-
a4, BUSHAYAIOYN AJIA KOKHOrO TBEPAKEHHA YMOBHU TA BUCHOBKH MO Ta-
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KOro piBH#A, KOJIM TEKCT NPOrpaMu MoXKHa Oyne 6e3mocepeJHE0 BKIIOUNTH
MK BXiTHUMH i BUXiJHUMHA TBEDAYKEHHAMU.

3a TaKoro igxoAy YMCIIO IIOMHUJIOK SHAYHO MEHIIIE, HiK IIPH TPaguIin-
HoMy. Ile 3abeaneuye He simIlle CKOPOUEHHA Yacy Ha TECTYBAaHHSA, 4 I CIIpUSE
JOCATHEHHIO IIOBHOTH, OJHO3HAYHOCTI i HecyniepeuHocTi cenubikaiii.

Meroxn ananisy mepeBa Bimmos. Lleit MeTon npuiimos y nporpaMay
iH:KeHepilo 3 TexXHiIKH, B AKif BiH HIMPOKO 3aCTOCOBYETHCHA AJA aHAJIIZY
HeclpaBHOCTeill anapatypu. CyTh MeTOAY moJsArae y Bubopi “BizMoBHOI
CHTYyallil” B OKpeMii KOMIIOHEHTi CHCTeMHU, IPOCTEXXYBaHHI ITOAiHHUX JIaH-
IIOZKKiB, 1110 Morsiu § IpU3BECTHU A0 ii BUHMKHEHHsA, Ta NoOyAOBi AepeBa
BiZAMOB, 1110 BUKOPHUCTOBYE JoriuHi 38’ sa3ku I, ABO. 3 inmoro 6oxy, mpo-
TIAJAETHCSA BILIUB BiIMOBH OJHiI€l KOMIIOHEHTH HA IporpamMHe 3a0esme-
YeHHs B IinoMy. ¥ Taxkuii cnocib 6yayerbea gepeBo Biagmos. lleit meron
3aCTOCOBYETHCA AK HA MOAYJIBLHOMY PiBHi, Tak i 1yia aHanisy QyHKIiOHY-
BaHHA KOMILTIEKCY. Bizomuii focBig Horo ycminrHoro 3acTocyBaHHS Y pos3-
poblIi cUCTEM peaJbHOro Yacy.

AHaniz mporpaMm MeTOZOM AepeBa BiJIMOB mOB’si3aHUil i3 mOBeJeH-
HsM KOpeKTHOCTi i oroMarae “oprazisysaru” moapoOHIli fOBeeHHA, 30-
Kpema B CHCTeMaxX peajIbHOro dacy. Meroy He 3aJIeKMTh Bij crneludi-
Kariii mporpamu.

Merox anaxisy inTepdeiiciB. 3acToCOBYETHCS IS KOHTDPOJIO Ilepe-
JadJi napaMeTpiB Mik pisHOMaHITHHMM 06’€KTaMH 1 BKJIIOYAE TIEPEBIPKY:

* BiATIOBiZHOCTI YHcJIa apryMeHTiB, epeganux o6’ eKTam, unciy iIXHix
nmapaMeTpiB;

« BigmominHoCTi arpmbyTiB mapaMeTpiB Ta aprymesdriB i nopsaaky
iXHBOT'O PO3MIiIlIEHHA;

» IPaBUJBHOCTI 3alaHHSA YMCJa apPrYMEHTiB, iXxHiX aTpubyTiB i mo-
PAIKY IPOXOIKEHHS Y BUKIWKaX bYyHKLiN;

* Y3rOJKEHOCTi 03HAUYyBaHHA 30BHIIIIHiX 3MiHHHMX B ycix BHKOpHC-
TOBYBaHHX 00’€KTax;

+ nepegavda KOHCTAHT AK apryMeHTiB TOIIO.

MeTop nepeBipkn HecynepedyHocTi. 3aCTOCOBYEThCA B aHANi3i Jori-
KU NpPOTpaMH JJId BUABJIEHHA ONEPATODPIB, AKi HIKOJM He BUKODHUCTOBY-
I0THCA, a TAKOXK JAJISI BUABJICHHS cynepeuHocTeii y jorini nporpamu. Ileii
MeTOoA 4acTO HasMBAIOTh METOAOM aHaji3y NOTOKiB KepyBaHHS BXiZHUX
IaHUX, YaCTUHY AKHX MOJAaHO B CHMBOJIBHOMY surisanai. PeayibpraTom
BUKOHAHHA € 3HAYEHHS 3MiHHUX, BUPayKeHNX (DOpMyJIaMH HaJ BXiHUMU
JaHUMH.

PospisuaioTs ABa BUAN 3a7a4.

1. ITo6ymoBa TecToBoro HaGopy HaHMX AJNA 3aJaHOrO IIJIAXY, IO
BU3HAYAE el MIISX IIPU CHMBOJBHOMY BHKOHaHHI. SIKIo Takoro HaGopy
HeMae, poOMTHCS BICHOBOK IIPO HEpeai30BHICTh AAHOTO ILIAXY;

2. BusHaueHHA LLIAXY, AKHiT 6y/ie MpoiieHo npy 3ajaHNX 0OMEesKeH-
HAX Ha BXiAHi faHi AK geaxkux o6sacreii 3HaYeHb BXiAHHUX 00’€KTiB, i
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3alaHHA CHMBOJIUHNX 3HAYEHDb SMiHHHX HATIPMKiHII IIJIAXY, TOOTO 100y-
oBa QYHKITi1, KOTpa peaisye BioOpaskeHHA BXiIHUX KaHUX Y BHXiJHi.

PoarnaHeMo 11i ABa BMAM 3aJa9 CUMBOJBLHOIO BUKOHAHHA.

1. Hexaii P (X, Y) — nporpama, 1o BUKOHYETHCA HAJl CAMBOJIAMH Ha
neAxux Habopax manux, D =(d,, d,, .., dn), X — MHOXWHA BXiTHUX TaHUX
P, Y — mHoxuHA BUXigauX gauunx, D c X.

IIporymepyemo onepaTopu oporpamu P.

Cran BUKOHaHHS HporpaMu — 1ie Tpiiika < N, pc, Z >, ne N — HOoMep
OTOYHOrO ollepaTopa nporpamu P, pc (part condition) — ymosa BuGopy
LLIAXY B IporpaMi (cmo4yaTky e icTuHa), o € JOriuHuM Bupa3oM Haj D;
Z — muoxuHa nap { < z,, e, > z,€ X NY), y IKHX 2, — 3MiHH]i TpOrpamu,
e, — ixui 3HaueHHdA, ai=1, .., K; Y — MHOKXWHAa BUXIAHUX DJAHUX.

CeMaHTHUKa CUMBOJILHOTO BUKOHAHHA 3aJ/1a€THCA MPABUJIAMH Omepy-
BaAHHA CHMBOJIbHIMH 3HAYEHHAMH, BiXITOBiAHO X0 AKKUX apudMeTuuni 00-
YHUCJIeHHS 3aMiHIOIOThCA aarebpaiyHuMu, 3afaMoO CEMAHTHUKY CHMBOJIBHO-
ro BUKOHaHH4A 4epe3 6a30Bi KOHCTPYKIIil MOB mporpamMmyBaHHs. Jlis iMime-
paTUBHUX MOB §a30BUMU KOHCTPYKIIiIAMHU € ONEPATOPW HPHCBOIOBAHHA,
Tnepexoay i YMOBHI ollepaTopH.

B onepatopi npucsotoBanasa Z = e (x, y), x € X,y € Y, y Bupaasi e (x, y)
NIpPOBaAUTHCA NiACTAHOBKA CUMBOJIbHUX 3HAUEHDb 3MiHHMX X i J, YHACHLIOK
YOro YTBOPIOETHCA BHPa3 e (D), 1110 cra€e 3HayeHHAM 3MiHHOI 2 (2 € x U Y).
Bxomxennsa B orpuMaHuit Bupas e (D) aMiHEMX 3 Y 03HAuYae, IO IXHIX
3HAaYeHb HE BU3HAYEHO 1 3HAUEHHS Z HE BU3HAYECHO,

3a BonmoMorolo onepaTopa nepexoay KepyBaHHA MepefacThCcA onepa-
TOpPY, NMO3HAYEHOMY BiAIOBIZHOIO MITKOIO.

B ymoBHOMY oneparopi “akio o (x, y) To Bl inakme B2” ofuuc-
JI0EThCA BUpPa3 o (x, y). Akino fioro Bu3HadeHo i Bin gopisuioe o' (D), To
YTBOPIOIOTLCA JIOTiuHi hopmynn:

pe » o (D); (1)
pc —> - o' (D). (2)

Axmo pc — xubne (false), To nume oxHa 3 ocTaHHIX GOPMYJT MOXKe
6yt BuxoHaHow. Toni:

— skmo 3xificHeHHa (1), To KepyBaHHA nepeAacThca Ha B1;

— AKINO 3AificHeHHA (2), TO KepyBaHHA NepefacThcA Ha B2;

— skio (1), (2) e 3aiiicuensHi (TobTo 3 pc He BUNJINBacE Hi o' (D), Hi
- o' (D)), Toui € npuHaiiMHi oagMH Habip KAHUX, 110 3aJZOBOJILHSE PC i
BiAnoBizae yacTHHi “TO” yMOBHOrO onepaTopa, a TaKoXX € Habip gaaux,
BiimoBigHMit “iHaKIe” IIhOro YMOBHOI'O OIlepaTopa.

OTmxe, YTBOPIOIOTLCA ABa IUIAXUA CUMBOJBHOIO BUKOHAHHSA, SKHM
BiANOBifaIOTH CBOIL pC:
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pel = pc Ana’ (D);
pc2 = pc A—a' (D).

CuMBoOJibHE BUKOHaHHsI, HalliJleHe Ha mOGYZOBY TeCTOBOro HaGoOpy
IaHUX, PEAIIBYETHCA TAKUM aJIrOPUTMOM;:

— MPUIIYCKAEMO, II0 pc = icTuHa (true);

— [Ns 3aJaHOTO ILIAXY (HPOPMYEMO pC BiAIOBiAHO IO CEMaHTHKN
olIepaTopiB, AJIA YMOBHOI'O OllepaTopa CEMaHTHKY TPAKTYEMO fIK [IePeTBO-
peHHA pc Buny (1) abo (2);

— po3B’a3yemo o6uasi popmyau piBuaue (1) i (2).

Posp’sazauna nuXx cucrem na€ TECT AJSA NMEPEBIPKY IJIAXIB, KOJH 3K
TaKKUX PO3B’s3aHb HEMAE, TO [e 03HAYAE HEBUKOHAHHA ILIAXY.

2. BusHaueHHA NUIAXyY HOpH 3aJaHUX OOMeXKeHHAX Ha BXigui gaxi
IIPOBOAUTHCA B TAKUH CIOCiO:

— npunyckaemo pe = (D), ge B (D) — Bxiana cnerudikaiis, Koau
K i1 Hemae, TO pc = icTuHa;

— BAIACHI0EMO CHUMBOJIbHE BUKOHAHHSA BiJNOBIAHO N0 CEMAHTHUKU
OIIepaTopiB, AKIIO TPAILIAETHCH POSTANYIKEHHS, TO 3aIIaM’ ATOBYETHCH CTAH
y AaHi# Touyni abo BMOMpaeThCA OAHA 3 IiJIOK; BUOMPAETLCA HOBA CIle-
nudikamnia i BUKOHyeTbCA YMOBHHUI ollepaTop, IPH SIKOMY (DOPMYETHCH
CTaH IIpOrpaMM [PU YMOBI pc;

— HANPUKIHI] HINAXY CYKYNHICTEL cTaHiB BUXigZHUX 3MiHHUX OIINCYE
dyrxuio nporpamu i Habip JaHUX, 110 3aJOBOJLHSE PC i € TeCTOM, AKUH
NOKPHUBAE JaHUH IINAX;

— IJA Beix npoMiKHUX & (x, y) 3 BuXigHoO cnenudikariero v (x, y)
pobuThes cipofa J0BECTH MOMKJIMBICTS BUKOHAHHSA TAKUX JIOMUHNX GOPMYJI:

pc—>d8(x,y) i pc-y(x p),

Jle pc € 3HaYEeHHAM IIOTOYHOI YMOBH B JlaHiil Toull nporpamMu.

s noBemeHHA uux popmyi Tpeda npoBecT Bepudikanio nporpa-
MU HA JAHOMY IJIAXY.

J1J1a BCTAHOBJIEHHA LLIAXY BUPA3U AEKOMIO3YIOTHCA HA MHOXKHHY
HepiBHOCTeH. SIKIIO A MHOXHMHA MICTHTB IKiCh HECYMICHOCTI, TO HIIAX
He MOXXHAa BCTAHOBHUTH. ¥ pasi CyMiCHOCTI MHOKHMHY YTBOPUTHCH MHOMKH-
Ha JaHUX, 110 6yAYTHh BUKOPUCTOBYBATH JaHMH HLISAX IiJf 4aC CUMBOJIb-
HOT'O BUKOHAHHS.

Inmi meromu. MeToan iMiTanmifiHOTO MOJI€/IIOBAHHA 3aCTOCOBYIOTHCHA,
HanmpuKJaA, AJA BCTAHOBJIEHHA QYHKIiOHAJIBHOI aZeKBATHOCTI i mpu-
HHATHOCTI po3p06JII0BAJIBHOrO MPOrPaMHOT0 3abe3leYeHHd 4O IOYATKY Pos-
pobku. ITpu imMitanii cienngikaniit nepesipsieThcs iIXHA MOBHOTA i Hecy-
nepeyHicTh, AJIA YOro iX MOTPiGHO BMpasuTH NEBHOKI (POPMAJILHOI MO-
BoIo. Ile € eqnHmil MeTox TecTyBaHHA cnenudikaniii. Kpim uporo, imMita-
Iis MO’Ke BUKOPHUCTOBYBATHUCA i AJIA OepKAHHA BHMYIIEHUX 00OMEXKeHb
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pospo0KH, nepeBipKuy BiATOBiZHOCTI CTBOPIOBaHOI mporpamu ii yMoBawm,
OLiHKM IpPOAYKTHBHOCTI. s imitamnii nosexinku cuecremMu Ha erari mpo-
eKTYBaHHSA 3aCTOCOBYIOTHLCS MeperkoBi mMonei, 3oxpema mepexxi Ilerpi,
dyHKIioHaNBH] fiarpamu Ta im.

CumBOJIBHE TeCTyBaHHSA (BUKOHAHHA) 3aCTOCOBYETLCA AJNA (hopMy-
BAHHSA TECTOBUX JAHUX 3 MeTOIO IePeBiPKM OKPEMUX UILIAXIB 3 BUKOPHC-
TAaHHAM CUMBOJIBHUX 3HAUeHb 3aMiCTh peaJibHMX: BXifHI 3HaueHHA I10-
3HAYAIOTHCA CHMBOJIAMM, i ONepATOPU BUKOHYIOTHCSA 3 BUKOPHCTAHHAM
eneMeHTapHOI anre6pu. BukonaHHs BH3HAYEHOIO MIJIAXY 3BUUAHHO BKJIIO-
ya€e yYMOBHIi IIEpexoAy, CHMBOJIbHI BHPA3H, 10 AKHUX BXOIOATH AK ayres-
paiyHi, Tax i 6yseBi KOHCTPYKIIiL.

3 MeTol0 IIPOBefeHHA CTATHUYHOIO aHAJi3y 38CTOCOBYIOTHCH iHCTDY-
MEHTH, KOTDi Cay’KaTh AJs NOCHi»KeHHSA CTPYKTYPH IpOrpaMy i BU3Ha-
YeHHA JeAKUX BUIIB HOMUJIOK Y IPOrpaMHOMY 3abesedeHHi: He3qifCHeHH]
Koxu, HeiHiniltoBaHi sMiHHi, SKi HaMaralOTbCA BUKOPHUCTATH, iHiifioBaHi,
ajie He BUKODUCTOBYBaHi 3minui Tomo. KpiM Toro, pospobngersca Beau-
Ka KiabkicTsb 3acofiB aBToMaTH3ailil CHMBOJBLHONC BUKOHAHHSA IIPOTPaM,
HaIpUKJaZk, aBTOMATH30BaHU 3aci6 CTaTUYHOrO KOHTPOJIIO PO3POOKHM i
iEcTpyMeHTH aBTOMATHU3AIli] 10BeJeHHA KOPEKTHOCTI. 3 MeTOoI0 mepeBipKn
cnenmudiraniit cucrem oA mapajesbHUX 06YHCIE€Hh BUKOPUCTOBYETHCH
aBTOMAaTHU30BaHUM anapaT Mepexx Ilerpi.

7.1.2. [uHamiuHi MeTOaH TecTyBAHHSA

ITix fJUHaMiYHHAM TeCTYBaHHAM PO3YMiIOTh HEPEeBipKY KOPEeKTHOCTI i
HaAillHOCTL po3poGIIOBAJIBHOTO NPOTPAMHOTO 3abe3rneyeHHs 3a [XOIOMO-
roio itoro Buxonanus Ha EOM. '

JduaaMidHe TeCTyBaHHS I'DYHTYETHCA HA CUCTEMATHYHNX, CTATHCTHY-
HuXx (HiMOBipHicHMX) Ta iMiTanmifinux meromax.

JlamMo cTHCy XapaKTepUCTHKY IIMX METOXIB.

CucreMaTH4YHi METOAU TECTYBAaHHA MOALIAIOTHECH HA METOAM, B AKUX
NIporpaM¥ pO3risfialoThes K “4OpHA CKPUHBKA” (BUKOPHCTOBYETHLCA iHop-
MaIlis mpo po3B’A3yBaHy 3afady), 1 METOAH, B AKUX IIporpamMa pO3rjs-
JaeTbcA AK “Oia CKPUHBKA” (BUKOPHUCTOBYEThCS iH(opMalid npo CTPyK-
TYpy IpOrpaMu).

TecTyBaHHA NPOrpaM 3a IIPHHIMIIOM “YOpPHOI CKPHMHBKHW® Ha3uBa-
I0Th TECTYBaHHAM 3a JaHUMH IIJIAXOM KE€pYBaHHA 3a BXOJaMH — BHXO-
Jamu. MeTra TaKOro TecTyBaHHA — 3’ACYBATH OOCTABHHM, IIPM AKHUX O-
BefliHKA NIporpaMu He Bignosigae ii cnenudikaiii. Ilpu upoMmy KiabKicTE
BHUABJEHUX IOMHIIOK y IIPOrpaMi € KpUTEPi€EM SAKOCTi BXifHOTO TeCTyBaH-
HA. IIp0ro MoKkHA KOCATHYTH, SIKIIO B POJIi TecTOBUX Habopis Oyae BUKO-
PHUCTAHO BCi MOXKJIMBI HAGOPM BXiAHUX AAHUX, IO HEMOMKJIUBO Yepes Be-
auue3Hy (B 3arajibHOMY) KiJlbKiCTh BapiaHTiB BXiAHMX NaHMX.

Metoro mMHAMiYHOrO TeCTyBAaHHA IpOrPaM 3a NPHHIUIIOM ‘“‘YOpHOL
CKPHHBKH” CTA€ BUSBJIEHHA OJHHM TECTOM MAaKCHUMAJBLHOI'O YHCJIA IOMH-
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JIOK, BUABJIEHHUX OLHUM TEeCTOM, a TeCTYBAHHA IPOIrpaMH 0OMexyeThes
BUKODUCTAHHAM HEBEJHWKOI MIIMHOMKIHY BCiX MOMKIMBUX BXITHUX JaHKX,

Metoau “gopHoi ckpuHsKK”. PO3pi3HAIOTH Taki BUAM JUHAMIYHOTO
TecTyBAaHHSA 32 MPUHIAIIOM “4opHOI CKpUHBKH” [14]:

+ eKBiBajieHTHA PO30MBKa;

+ aHAJIi3 rPAHNYHUX 3HAYEHD;

+ 3aCTOCYBAHHS (PYHKI[IOHAJBHUX Jiarpam, ski B moegHadHi 3 peBep-
CUBHMM aHAJIi30M Jal0Th JOCUTH IOBHY iH(opMaliro npo QyHKIiOHYBaH-
HA IIPOrpaM, II[0 TeCTYIOTHCH.

ExBiBanenTHa po3buBKa noyArae B poabusni BxigHoI ob6nacti ganux
IIporpaMu Ha CKiHYeHHe YMCJIO0 KJaciB eKBiBaJeHTHOCTI TaK, [0 KOMKHUIM
TecT, AKUM € MPeJiCTaBHUKOM IIeBHOTO KJjacy, 6yle ekBiBaneHTHUH 6yab-
AKOMY IHIIIOMY TeCTY IIbOTO KJIacy.

Krnacu exBiBajleHTHOCTI BUALIAITHCA ULIAXOM Hepebopy BximHHMX
yMOB i po3buBkHM ix Ha gBi abo Oinbiie rpynu. IIpu 1boMy pPO3pPi3HAIOTH
JBa THIU KJIAciB eKBiBaJIeHTHOCTi: IPaBUJbHI, IO OAAIOTH BXi/iHi AaHi
[IporpaMu, i HepaBUJIbHI, 110 IOJAIOTH IIOMHUJIKOBI BXiZlHiI 3HaUeHHA.

Hanpuknam, AKIO BXifiHA yMOBa onucye 061acTh 3HAUEHb JaHOTO K
Hije, AKe Moxke npuiiMaTu 3HadyeHHs Big 1 5o 999, To BuU3HaYaETHCA OANH
IpaBHJIBHUH KJac ekBiBaJieHTHOCTL “1 < 3HaYeHH4 1iyioro gaHoro < 999”
Ta ABa HENPaBMJILHUX “3HaYeHHA ILijoro gaHoro < 1” i “sHavyeHHA 1ijoro
gaHoro > 999”.

Poapobra TecTiB MeTONOM eKBiBaJIeHTHOI PO3OWBKH 3AiHCHIOETHCH
3a ABa eTany: BUALJIEHHA KJaciB exBiBameHTHocTi i mobyzoBa TecTiB.
JonisisHO BUKOPHUCTOBYBATH Iieil Impomec i Ao BuxigHol obiacTi nporpa-
mu. ¥ upomMy pasi B nobyosi TecTiB (Bubip BXiAHHX JaHUX) NPONOHYETh-
¢ 3aCTOCOBYBATH CUMBOJIbHE BUKOHAHHSA [IPOrpaM, 10 Iepeciigye 1HI1y
MeTy (BU3HAYEHHA CUMBOJIUYHNX 3HAYEHDb HAIPUKIHII LIUISIXY), ane cup4d-
MoOBaHe y 3B0POTHHMH 6iK, TO6TO, BUXOASAYY 3 0O0MerxteHb Ha BHXIAHI AaHi,
mporpaMa BiZHOBJIAIOTHCA CHMBOJIIYHO 3 1I KiHIA.

Taxum cnoco6oM HANPHUKIHII 3BOPOTHOIO CUMBOJILHOI'O BUKOHAHHA
(Ha modyaTKy OpoTrpaMH) MOMKHAa ojfep:KaTiu o6Me)KeHHs Ha Bxinni pawi,
IPU AKHUX OporpaMa BUKOHyBasiaca 6 y noMuikoBoMy Hanpami. ITorim
BifnoOBiAHO A0 0OMexKeHs reHepyroThed Tectr. el nigxix nossomnse mine-
CIIpAMOBAHO PO30MBATH BXifHY 06siacTh JaHWX HA €KBiBaJeHTHI KiacH
BiIIIOBIIHO KO MOTEHIIMHO JONIYCTHMUX IOMMJIOK Ha BHXOJi IIPOIPaMHU.

OT:xe, METOAU TECTYBAHHA 34 NPUHIIMIIOM “YOPHO] CKDUHBKM 3aCTO-
COBYIOTHLCSI [JJIs TECTYBAHHSA Peayi3oBaHUX y IIporpaMi GyHKIil HIIAXOM
[IepeBipKM HEBiAMOBIAHOCTI MiXkK peanbHOIO TOBeZiHKOI0 QYHKILIHA Ta oUi-
KYBAHOIO IIOBEJIHKOIO BiAIOBiHO 0 TOYATKOBUX clenugikamiil BUMOT.
Ilix yac migroToBKM K0 IBOTO BUAY TeCTyBaHH:A OyAYIOThCA TabauIi yMOB,
rpady IpuYnH— HACTIAKIB Ta o6aacti po3buBku. Kpim Toro, rorymoreca
Habopu TecTiB, AKi BpAXOBYIOTH napamMeTpy I YMOBHU cepeloBHINA,
110 BILIMBAIOTL HA ITOBEJIHKY (PYHKIIH, a TAKOMX IJA KOMXHOI yMOBH
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BUBHAYAIOTLCA MHOKHHY 3HaYeHb i 0OOMesKeHb Ha YMCJIO IpeIuKaTiB, 110
TECTYIOTHCA.

Meromu “6imoi ckpunbkn”. Crpareria “6inol CKpUHBKHU” I03BOJAE
JOCILIXXYBATH BHYTPIIIIHIO CTPYKTYPY IPOTPaAMH, IIPUYOMY BUABJIEHHA BCiX
IOMHJIOK Y IPOTPaMi € KpUTepieM BUYEPITHOIO TeCTYBAHHS MAPIIPYTIB Ti
noTOKiB (rpady) nepegay KepyBadHs.

OckinbKU BHYEPIIHE TeCTyBaHHA NLIAXiB (el KpuTepiit Biamosizae
IIOBHOMY CTPYKTYPHOMY KOMOiHATODHOMY TECTY ) BUKJIIOYACTLECS, HA IPaK-
THUIIi 3aCTOCOBYIOThCA Caa0Kimi kpurepii:

(a) — kpuTepiil HOKPUTTA onlepaTopiB — HaGip TeCTiB y CyKyIHOCTI
Mae€ 3a6e3l1eYNTH IPOXOXKeHH KOXKHOT'O OIlepPATOpa He MEeHIIe O{HOrO pasy;

(6) — KpuTepill TecTyBaHHSA I'JIOK (BiIOMHI1 AK IOKPUTTS pimeHb
a60 MOKPUTTA NepexofiB) — HabIp TecTiB y cyKyIHOCTi Mae 3a6e3neunTtn
IPOXOJKEHHA KOMKHOI I'iIKM (KOMKHOTO BUXOAY OllepaTopa) mpuHaWMHIL
OIIUH pas.

Kpurepiit (6) BignmoBifae mpocToMy CTPYKTYPHOMY TECTY i Ha Ipak-
THII nomupeHnii 6insbine. 106 3a0BOIBHUTH 1€l KpUTEPiil, Heo6XixHO
nobyayBaTH CHCTEMY LLIAXiB, SKa MICTHTH yCi IiJIKM nporpamu. 3Haxo-
JUKEHHS TAKOT'O OIITMMAJIBHOI'O IOKPUTTSA B JeAKNX BUNAAKAX 3MiHMCHIOCTD-
cd IpocTo, ane 34e0iJbIIOro € CKJIATHAM 3aBIaHHIAM.

Meroa# TecTyBaHHSI 3a IPUHIMIIOM “6iJI0i CKpUHBKM ™ OopicHTOBAaHI
HA NepeBipKY IPOXOIMEHHA BCIX NUIAXIB IPOrpaM, IO TECTYETHLCH, i
BKJIIOYAKOTH IIIJIAX0BE Ta MyTallifiHe TeCTyBaHHA.

IllnsxoBe TecTyBaHHSA 3aCTOCOBYEThCA Ha PiBHI MOAYJIIB i J1A TecTy-
BaHHSA HeBEJIHWKUX NporpaM. B itoro ocHoBi niexxuTh rpagoBa MOAEJb MIPo-
rpaMi, 110 BAKOPUCTOBYETHCSA A1 BUOOPY i CTBOPEHHS TECTOBUX CUTYA-
il Ta TECTOBMX JAaHUX i BKJIIOYAE TECTYBAHHIA:

+ onepaTopis, AKi Ma€ 6yTH BUKOHAHO xo4a 6 OAMH pas. ¥ mpoMy pasi
TeCTyBaHHA He BPAXOBYE NOMUJIOK (HANPHUKJIAZ, V Pasi nepesaui KepyBaH-
H 3a HEIIPaBWIBHOIO aJIpeCcoi0), TOMY IIOMHJIKH 3aJIMIIATLCA, 60 mporpa-
Ma MicTHTh HabaraTo Gijiblle JIOriYHUX IIAXIB, HidK onepaTopis. Buko-
HaHH4A BciX onepaTopiB 3abe3neyye NpoOXoUKeHHA JINIIe I1i AMHOMKHUHHA JIO-
riYHKUX IJIAXiB;

* NUISXIB 3a BifOBiAHMM rpagoM MOTOKY KepyBaHHA NS BHSAB-
JIeHHA MapIIpyTiB mepefayi KepyBaHHA 34 JONOMOTI'OIO TAK 3BaAHUX ITLIIA-
XOBUX IIpeJUKAaTiB, IO KOXKHOTO 3 AKUX BXOAUTH Habip piBHOCTEI i He-
piBHOCTei. [l 06uMCIeHHA IPeIUKATIB CTBOPIOETHCA HABIp TecTOBUX
JaHUX, KOTPi rapaHTYIOTb TECTYBAHHA BCiX msxis. ¥Yci NMiIAxXu BUKO-
HaTU HEMOXKJIUBO, TOMY AEAKi HIJIAXY 3aJUINAI0THCA HEBUKOHAHUMH i
3aJIMIIIAI0THCS HEeBUSABJIEHMMU [IOMHUJIKHU, KOTDPi MOXKYTb BUABUTHCSA B
TIpoIleci eKcnayaraiii;

» 6JIOKIB, K} PO3AiNAIOTH IpOrpaMy Ha OKPEeMi YaCTUHM i SAKi BUKO-
HYIOThCA IIPUHAMMHI OJUH pas, a B CKJIaJHUX KoMOiHalisx 6araTopasoBo,
3a JJOITOMOTr010 3HAXOMKeHHA LIJIAXY B IIpOrpaMi, 1110 BKJIIOYAE 3a3HAUCHE
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croay4yeHHA 6J0KiB (HanpuKiIaa THX, KOTPi peanisyioTh ogHY GYHKILIiIO)
a60 3HAXOAKEHHSA BXiJHOI MHOXHHH JaHUX, 1110 OyZe BHUKOPHCTOBYBATH-
CA IS BUKOHAHHHA 3a3HAYEHOTO ULIAXY.

OT:Ke, KOJIV CTABATHLCHA MUTAHHA, K TECTYBATH I'OTOBMII MPOAYKT, TO,
AK MPABUJIO, POSTVIANAIOTH PISHOMAHITHI TiAXOAHU: CTPYKTYPHY, “4opHY”
(zaxpury) abo “6iny” (Bigxpury) “ckpunpky”. Ak 6yno0 ckasaHo paHimie,
MeTOAH! CTPYKTYPHOI, BiAKpuToi, abo “OLnoi ckpuHbKHN”, 6a3YI0ThCA Ha CTPYK-
Typi BUXigHOI mporpamu, 3a IKOI0 ByAyIOTECSA Pi3HOMAaHiTHI TecTH, IO
OXOILAIOITH Maii’Ke BCi IIVIAXKM BUKOHAHHSA IPOTPaMHU.

Bakpnra, ab60 “4opHa CKpMHBKA”, HABIAKH, He 6a3y€ThCA HA CTPYK-
TYpi IporpaMu, TOMY IO Iie MAITMHHAK KOJ i TPC HOro CTpyKTypy Hiuoro
He Bimomo. Ilozno niel “cKpUHEBKKM” BiJOMHMH € BUKOHYBaHI HUMHI DYHKIIIT,

Bxonm (Bxinui mani) i Buxoau (Buxiaui gaHi), a TakoX Jorika 06poGKH B .

3araJpbHUX pucax.

7.1.3. dyHkuioHaNdbpHe TECTYBAHHSA

Meron “49opHOI CKPUHBKK” 3aCTOCOBYETHCSA AJ18 TECTYBaHHA MYHKILIM
i HAJIeXKHUTH N0 DYHKIIOHAIBHOTO TeCTYBaHEA. YIOro MeToIo € BUAB/IEHHA
HeBimmoBiaHOCTEN MiXK peasbHOIO MOBeAiIHKOI peasizoBaHux GyHKIiMN i
OUYiKyBaHOIO MOBEAIHKOIO BifiOBiAHO m0 crneuudikanil Ta BUXigfHUX BH-
mor. PYHKIIIOHAJILH] TeCTH MAIOTh OXOILIIOBATH Bei GyHKUiL, peanizoBani
B IIpOTpaMHOMY 3abe3ledeHHi, 38 ypaXyBaHHAM HaibinbIl iMOBipHUX THIIB
nomuiiok. TecTori crenapii, KoTpi 06’ eqHYIOTE OKPeM] TecTH, OpieHTOBaHI
HA epeBipKYy sKocTi po3B’si3aHHA QYHKIIOHATBHUX 33/1a4.

PyHKIIOHANBHI TEeCTH CTBOPIOIOTHCA 38 30BHIMHIMU cnenudikania-
MU QYHKUIIH, TpoeKTHOI indopmaril Ta 3a TEKCTOM MOBOIO IpOTpaMyBaH-
usa. TecTn, ocHOBaHi Ha 30BHINIHIX cnenmugikaniax nporpaMHoro sabesmne-
YeHHS, HAJIEXKATh 10 PYHKIIOHAIBHMUX XapaKTePUCTHK 1 3aCTOCOBYIOTHCS
Ha eTali KOMIIJIEKCHOTO TeCTYBAHHSA ¥ icMUTIB AJIA BU3HAYEHHA IIOBHOTHU
po3B’A3aHHA QYHKIIOHAIBLHUX 3aa4 Ta IXHBOI BifnoBiAHOCTI BUXigAHUM
BuMoram. PyHKIIOHATBHOMY TeCTYBAaHHIO Iepe/iye aHa i3 pyHKuii, no
3aBAaHb AKOTO BXOLATH:

« igenTudikamisa MHOXKUHY PYHKIIOHANBHAX BUMOT;

» imenTudikamnia sosHimHix GYHKIIN y peanisalil mnporpaMHOTO 3a-
fe3nedeHHd i MoGyxoBa MoCaAiMOBHOCTEH HQYHKHIIHA BiAOBIAHO 10 BUKOPH-
CTaHHA IX B mporpaMHomy 3abe3nedyeHHi;

« igeHTH(hIKALIA MHOKUHY BXiZHUX MaHUX KOMHOI (yHKIII i BU-
3HaueHHd oOJsacTel 3MiHM 1X;

- mo6ygoBa TecToBUX HAOOPIB i ciienapiiB recTyBaHHS QYHKIIIH;

* BUSIBJIEHHA H NMpeACTaBJIeHHA BCiX QYHKIIOHaJIbHUX BUMOT 3a JO-
IIOMOTOI0 TECTOBMUX HAOOPIB i MpoBeleHHA TECTYBAHHA TIOMUJIOK Y IIPO-
rpami i y B3aemozii ia cepenosuiem. '

TecTn 3 mpoekTHOI iHMOpMaril noB’s3aHi i3 CTPYKTYpaMu AaHUX, aJ-
roputTMamH, intepdeiicaMu Misk OKPeMUMY KOMIIOHEHTAMH i 38CTOCOBYIOTH-
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cA JJIA TeCTYBAHHS OKPEMHX KOMIIOHEHTIB Ta iHTepdeiiciB MiXKX HHUMH.
OcHOBHa MeTa TecTyBaHHA — 3abe3leueHHs ITOBHOTH M y3aroJ»KeHOCT pea-
JIi30BAHUX y MPOrpAMHHUX KOMIIOHeHTaX GYHKIIH Ta inTepdeiiciB Mix HUM.

Komb6inosaruit metoj “yopHoi ckpuHbKH” i “617101 CKpUHBKA” OCHO-
BaHHI Ha po36uBIi BXigHOI 00JacTi GyHKIII Ha mixobiaacTi BUABJIEHHA
nomuiok. Iligmo6macTs MicTUTE OAHOPIAHL eTeMeHTH, AKi BCi 00pobAAIOTE-
¢ KOPEeKTHO a60 HeKOpeKTHO. [lid TecTyBaHHA miaob6nacri NpoBaguThCA
BHKOHaHHSA IPOrpaMy Ha OJHOMY 3 eJIeMeHTiB 1iei obmacTi.

ITigobnacTs KONOBHIOETECA KaTEI'OPiAMH IOMWJIOK, 10 JA€ MOYKJINBICTE
30CEPEANTH IOIIYK iMOBIDHMX NOMWJIOK HAa MHOMWHI BXOAIB GYyHKILi.
MeToposoria momyky HMOBIpHRX ITOMHUJIOK BUKOPUCTOBYE criemudirarii i
Buxigaui kox. TecTyBau crioyaTKy BUKOHYE POo36UBKY 3a cnernudikaiis-
MU, Ieperyisifaldu KJIACH BXOAIB, 110 06pOGIISAIOTHCA OAHAKOBUM CIIOCO-
6omM. IToTiM cTBOPIOETHCA PO30OMBKA MPOrpPaMM HA HOCHiILOBHOCTI LILJIAXIB,
II0 TAKOXK 00pOGIAIOTHCA OZHAKOBO.

Po36uBKa yTBOPIOETHCA TEPETHHOM MPOGJAEMHOL PO3OUBKH 1 IIJISIXO-
BOI PO30MBKH JJIS CTBOPEHHA MHOKHMHHU KJIACIB €KBiBaJIEGHTHOCTI, eJleMeH-
TH AKHX TPAKTYIOTBCH OJHAKOBO. MHOXXHWHA TECTiB CTBOPIOETHLCA LIJIA-
XOM BHOOPY OJHOTO €JIEMEHTA 3 KOXKHOTIO KJlacy POo3GHBKH.

TaxuM YUHOM, IE€PEeyMOBAMH TECTYBAHHS €:

* KOpeKTHe (opMyBaHHA BHMOT Ta OOMEXXEeHb Ha AKICTh IPOrPAMHO-
ro 3a6eaneyenHs;

* KOpeKTHHH onuc Mojesi PyHKIIOHYBaHHA NporpaMHOro 3abesiie-
YeHHA B CEPeJOBMILI eKcnyaTalii #1oro 3aMOBHHKOM;

* aZleKBaTHICTH MOZEJIi MPOrpaMHoOro sabe3nedyeHHsd 3aJaHOMy KJIacy.

o uworo yacy 6yJio po3po0jieHO aBTOMATHUYHI 3acobu HiATPUMKH
TecTyBaHHs. BoHM 3JiliCHIOIOTE aHaJi3 IIOBHOTH TECTiB, TpacyBaHHA II0-
TOKIB LIIAXiB, 8 TAKOXK IepeBipKY (KOHTPOJIb) TBEpI)KeHb. TBepaKeHHA —
1Lie peUeHHs, 110 BCTAHOBJIIOE AKUICh PakT. [HIIMMH cloBaMHU, e BCTAHOB-
JeHHA icTHHHOCTI GaKTy B poueci BUKOHAHHA NpOorpaMu.

TeepAeHHs: MOXKYTb OyTH “JoKanbHUMHU” i “riaobanvrumu’. “Jlo-
KaJibHe” TBepAKeHHA Mae OyTH ICTHHHHM y Touli iforo ommcy, a “rio-
6aybHe” — B OyAb-AKii Touni nporpamu. KoHTpPOJbL TBEp/iKeHb 0JATae
B OLIHIIi TBep/ KeHb IIiJj yac BUKOHAHHA IporpamMu i peecrpaiiii IXHLOI
icTurHoCTi 860 xHU6HOCTI.

AHajyizaTop MOBHOTH TecTy — Iie IporpaMa, AKa, 6yayun 3acToCOBa-~
HOI0 [0 iH1I0], BxKe “aHaynizoBaHol” mporpamu, 3abesneuye obJik BUKOHAHb
KOXKHOTO JIOTiYHOI'0 cerMeHTa Iiiel mporpamMu.

CrouaTKy nmporpama, 1110 aHaJIi3yeThCA, IPOIIAAAETHCS 1 pO3NOLiIAETh-
¢sl Ha JOCHMTH MaJi cermMedTH. 3BUYaiHO, el pO3NO/AiJ BUKOHYETHCA HA
piBHi Joriunux nepexozie. Koxxnuil soriunuii nepexin y nporpami € 1no-
YaTKOM JBOX abo 6isbllle TAKMX CEerMeHTiB.

ITicna BUKOHAHHSA KOMKHOI'O TECTOBOIO IIPHUKJIAZlYy aHANIi3aTop BUIAE
TabaMII0 PO BUKOHAHHA KOXHOro cermexra. Ilif yac BUKOHaHHA KOMXK-
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HOT'O TECTOBOTO NPUKJALY YTBOPIOETHCA HOBA TaOJUIA CEeTMEHTIB, SAKa
TIOKAa3y€ YHUCJIO BUKOHAHB CE'MEHTIB AJIA IILOT0 TeCTy.

Axi10 nic/ia BUKOHAHHSA BCiX TeCTOBUX NPUKJIALIB 3HARAYTHCA OAUH
a6o Ginbile cerMeHTiB, A AKMX YMCJIO BUKOHAHB BopiBHIOE 0, TO, Boue-
BUJb, € HeIlepeBipeHa YaCTHHA [IPOI'PaMH.

7.2. MeToan noBeAeHHSA NPAaBHJIBHOCTI mporpam

Po6oTu 3 foBesieHHs IIPABUJIBHOCTI IIporpaM moABuancA ime y 80-ti
poku [10,11,13]. Hafisigomimi MeToau [oBefeHHSA NIporpaMm:

* METOJ PeKYPCUBHOI iHAYKIil, IHAYKTUBHUX TBEpIKeHDb Piotima —
Haypa;

* MeTOJ CTPYKTYPHOI iHAYKIii Xoapa;

+ Meton Je#ikcTpu ToOIIO.

Memod droiida — Haypa — sedhopManbHUNR MeTO iHZYKTHBHUX
TBepAKeHb. CyTh MeTONy IOJAra€ B TAKOMY: BU3HAYAIOTHCA YMOBM Ha
BxinHi i BuxingHi nani, BUOHMPAIOTHECSA KOHTPOJIbHI TOYKHW IPOTPAMH B Ta-
KU cioci6, mo6 OyAb-AKHN DUKIIYHME HUIAX IPOXOAUB Xo4ua 6 uepes
OZHY TaKy TOUYKY; OJNA TOYOK (POPMYJIOIOTHCA TBEPHIKEHHS IIPO CTAH
3MIHHUX Y IUX TOUKaX (AJA IUKJIB IIi TBEDAKEHHS MAIOTh OYTH 1CTHH-
HUMHU il YaC KOKHOTO IIPOXOKEeHHS [TUKJIY — iHBapiaHTH IHKJIY).

KoxxHa TOUKa po3riANacThCH, AK IHAYKTHBHE TBepIKeHHs (hopmyJa,
KA 3aJIMNIAETLCA iICTUHHOIO /IS KOXKHOTO 3B€PHEHHSA B I[I0 TOYKY NIpO-
rpaMu i 3aJIe’KUTh He JMile BiJ BXiAHHUX Ta BUXiZHUX, a ¥ BiJ MPOMiKHUX
3MmiHHux). [anai 3a iHAYKTUBHUMU TBEPAKEHHAMU 1 yMOBaMH Ha apry-
MEeHTH Ta Pe3yJbTaTH NMPOrpaMu OYAYIOTHCA YMOBU NPAaBMJIbLHOCTI wiel
IpPOrpaMu.

IToTiM Ans KOMHOIO IIIAXY OPOTrpaMH MiXK JBOMa TOYKAMH CTAaB-
JATHCA Y BIANOBIAHICTE YMOBH NMPABUJIBHOCTL i AOBOAUTHCA iCTHMHHICTH
ycix I¥X yMOB, a TAKOK 3aBepIIeHHA IIpOrpaMH 3a JaHUMH, AKi 3aao-
BOJILHAIOTH BXifHiI yMOBU. [loBeAeHHA MPABUABHOCTI IPOrpaMu BUILINBAE
i3 1OBeAEHHA ICTUHHOCTI YMOB IIPaBHUJBHOCTI.

Memod Xoapa [10] — ue ynockonanenuit merog @noitna — Haypa,
ufo 6a3yeThCA HA AKCIOMATUYHOMY ONKCI CeMAaHTUKH MOBM IIpOrpaMyBaH-
Hf, B AKOMY KOXKHA aKCioMa BHparkae 3MiHy 3HaYeHb 3MiHHUX 3a AOMIOMO-
rol0 OIepaTopiB IIiei MOBU. ¥ IILOMY MeTOJi OCHOBHY yBary IIpHIiJIeHO
dopmastisanii onepaTopiB nepexoAy i BUKJIUKY IIPOLEAYP 3a AOMOMOI0I0
MIpaBUJI BUBEJEHHS, 1[0 MAlOTh IHAYKTUBHE BUCJOBJEHHS IJIA KOMHOI
MiTKH Ta GYHKILiT BUXifgHOI Tporpamu.

OnepaTrop nepexoay po3rasfaceThbcA SAK 3aci6 BUxoAy 3 IINOOKHX
LMKJIiB Ta aBapiiHuxX BuxoaiB. IloTim Xoap po3BUHYB MeTOJ iHIYKTUB-
HIX BHCJIOBJIEHb ILISAXOM BBeJeHHS JO HHUX HeoOMerKeHMX BHUKJIMKIB
IpoLeayp 3 JeAKHUMU OOMe)XeHHAMM Ha ITapaMeTpH npouenyp. Ls iges
PO3BUBAETHCS B HALIPAMI AOIOBHEHHA CUCTEMH IIPABUJ BUBEJEHHA 3 BH-
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KOPHUCTAHHAM IiepeiMeHyBaHb INIOOABPHUX 3MiHHUX. BusHaueHa cHUCTe-
Ma NIpPaBUJI BUBEJEHHA BiAIIOBiae BUBOAY IIpOrpaMu 3 yMOBaMHU Ha apry-
MEHTH Ta Pe3yJbTATH, & TAKOK Ha MpaBUNbHICTSH IIiel nmporpamu.

Onuc goBegeHHA IIPH ULOMY € AOCHTH I'DOMI3AKHMM 1 CKJIagHUM, a
TaK0M BiPi3HAETHCA HEMOBHOTOIO 1 HeHaAiilHiCTIO, TOMY AJIA HBHOTO HE
6yJj10 po3pobIeHO aBTOMATU30BAHUX 3aCO0IB y MOBHOMY 06CA31.

Memod pexypcuenux indyryiti Loc. Maxxapmi [10], xorpmit
misHinre possuryB P. Bypcrasn [11], nojsiAarae B CTPYKTYPHi#M mepesiprmi
BaacTuBocTel QYHKIIHN, M0 06po6asIOTh CTPYKTYPHI THNHU Aaunx. [ias
JOBEJIEHHSA IPAaBUJIBHOCTI IIPOrpaM 3aCTOCOBYIOThCA METOIH, SIKi 3MiHIO-
I0Th CTPYKTYPH BAaHUX, giarpamu nepexony Piaoiiga ra merox Manna, o
NoJifAirae B J0BeJleHHi 3a JonoMorow Habopy ¢aKTiB i yac CHMBOJIBHOTO
BUKOHAHHA IIPOTpPaM.

Memod Jeixcmpu [15] Briiouae ABa NiAXOAU 0 AOBEJEHHSA IIpa-
BHJIbHOCTI nporpam. Ilepmmuii ocHOBaHO Ha MofeJi O6UYHCIIeHb, AKi onepy-
I0Th icTOpiAMU 06uncieHs, 0 BHHHKAIOTH Y po6oTi mporpam. Ileit migxin
BHMAarae ob6poOxkm BeHMKOro obcary indopmanii nijg yac ananisy mIAxis
BHKOHAHHS B MOJIeJIi OOUYNCJIEHD.

Jpyruii miaxin 6asyetrsca Ha GOPMaJIbHOMY JOCJLIMKEHHI TEKCTY IPOo-
rpaMH 3a AOIOMOrOIO IPEeANKATIB MeplIoro nopAaKy. BiH opieHTroBaHRM
Ha KJIaC ACHHXPOHHUX IPOrpaM, B AKHNX BHHUKAIOTH npobieMu 3i 36epe-
JKeHHSIM CTaHiB mporpam nij yac BUKOHAHHA ix.

Ipu B3acMoaii NOCHLOBHUX NPOLECIiB BHKOPHCTOBYETHCA MEXAHI3M
“gbupava cMmirra”. OcHOBHA izest JOBeleHHA NPABHJILHOCTL IIporpam 3a
MerogoM JlefikcTpu monArae y npHMBHeCeHHiI B IPOIEC HANMCAHHA MPO-
rpaM TaKMX MeTO/iB, SIK epeo0YUCIIeHHA, MaTeMaTH4YHa iIHAYKILiA i ab-
CTpakKlid.

Metoa nepeobunciennsa 6a3yeTbea Ha iHBapiaHTHMX BiAHOIMIEHHAX,
AKUMM TIePeBipAITLCA MeXKi 00YHCIAI0BaHb, 1 [O3BOJIAE IepeBipaATH pa-
BUJILHICTH OﬁqlfICJIIOBaHL.

MaTreMaTnyHa iHAYKIIiA 3aCTOCOBYETLCA AJA OpraHisauil nmpeacras-
JeHHA NMUKJY Ta PeKYPCHBHHX IMPOLEAYP 3a AONOMOrow HeoOXigHMXx i
JIOCTATHiX YMOB IIOBTOPEHHA 00YHCJIEHbD.

Ab6cTpakiia go3sossae mocjabUTH KiJIbKicHI oOMexkeHHs, 1110 HaKJIa-
JalTbCA HA ,EOCJIilI)KEHHH nporpamMiu 3a A0IIOMOI010 nepeoﬁqnc.nenb.

Memod P. Andepcena [14] 6a3yeTbcsi Ha npunylieHHi, 1o mpa-
BHJIBHICTBL IIpOrpaM MOKHa JOBOAMTH AK TeopeMH B mareMaTHLi. B oc-
HOBi MeToAy AOBedEeHHs JIeXKUTh anapaT MaTeMATHYHOI iHAYKIii, cyTh
SIKOrO MmoJsArac y HedbopMaJbHOMY JOBEJEeHHI NIPaBMJIBHOCTI, BHACHIZOK
YOro MOXKYTh AONYCKATHCS IOMHJIKM HOBEAEHHSA, AO TOrO X He BCi Io-
MHJIKH B Iporpami nmiagamorbcs BusiBiieHHI0. Ileil MeToz ciix posrjasagaTu
K CUCTeMHHII c110¢i6 nepeBipKyM NpaBUJIBHOCTI IpPOrpaMu 3a CTOJIOM.

Memod mamemamuunol indyxyii noBeleHHA MPABHJILHOCTi MpPO-
TpaM J03BOJIAE KOBECTH iCTHHHICTD AeAKOro npunyiiesss P(n), mo 3aje-
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KHMTH BiJl mapaMeTpa — IiJIOro YKcJa 1, AJd BCiX n > n0, NOYMHAIOUH 3
noseneHHda icruaHOCTi P (n0). IlotiM, mpunyckalouu icrunHicTs P(n—1)
OJad 3HaYeHHA n—1, noBoguThca ictuHHicTs P(n). Ilporo gocratapo, mo6
JoBecTH icruHHiCTH P (n) Ansa Beix n 2 n0.

CxeMa 3acTOCYBaHHA METOAY MOJIATAE B TAKOMY.

Hexait moTpiGHO ZOBECTH CIpaBeAJINBIiCTH AEAKOTO TBEPIIKEHHA A,
KOJIM BUKOHAaHHA OPOrpaMu focsrae BusHaueHoi Touku. IIpoxogsauu ue-
pe3 110 TOYKY 71 pa3iB, MOKeMO BH3HAYUTHU CIIpaBeAJUBicTL A(n), AKIIO
JoBeneMo:

1) mo cnpasegnuse A(1) (To6TO cIpaBefINBe BUCJOBJEHHA A 1pn
NepIIoMYy IIPOXOAI Uepes JafaHy TOUKY);

2) sxmo cupasenyiuee A(n—1) npu (n—1)-My IpoxoJKeHHi yepes 3a-
JaHy TOYKY, TO cpaBexjiviBe i A(n) 3a YMOBH NOTPATLIAHHA B 3aJaHy
TOYKY N pasiB.

Hns1 noBeneHHA TPaBUJIBLHOCTI IIpOrpaMu HeoOXigHo onucaTt it byH-
KuioHyBaHHS y (hopMi BHUCJIOBJIEHBb IIPO NMPABUIBHICTL a60 IPOCTO TBEp-
JsxeHb. SIKITO nmpunymeHHA, 10 NMpalioioya IporpaMa 3peuiTo 3aBep-
MUTHCH, TO IIicada il 3aKiHYeHHA cIpaBeJJIUBiCTh TBepAYKeHHA A o3Haya-
THMe TPaBUJILHICTH IPOrpPaMu.

J1a noBe/leHHs IPaBMJIBHOCTI IPOrPAMHU 3aCTOCOBYBAJMCS TEOPETH-
KO-MHOXXHUHHI MeTOXu, MeTOAMN Bepuikarllil creoproBaHHX mporpam Ha
eTalrax XUTTEBOTO IMKJY, & TAKOXK TECTYBAHHS OTPUMAHUX NPOrpaM Ha
MHOKHHI TeCTOBHX NaHKX JJIsl BCTAHOBJEHHS IXHbOI mpaBuabuocTi. Tperi
HINPOKO BUKOPHUCTOBYIOTHCA i HUHI.

7.2.1. TexHika dopManbsHOro J0BEeJEHH

@DopmManbHe JOBEEHHS IPOrPaM MOJIATraE B KOHBEPTYBAHHI KOAY TIPO-
rpaMu g0 Horo JoriuHol CTPYKTYpH 3a JAOIIOMOTOI0 TAKUX KPOKiB.

1. Onucyersca TBepAKeHHA (BUCIOBJEHHSA), 1110 3848€ BXOAU — BH-
XOI¥ KOMIIOHEHTIB 3a JOIIOMOIOIO OllepaTopiB, AKi ABAAIOTL 06010 KOM-
6inaniro soriunux aminuux (true/false), mop’s3anux Mix coboro oneparri-
AMM, HaBeieHUMH B Tabyauii 1.

Ta6auys 1. Jloriumi onepanii

Hassa I[Tpuxknagn 3HayeHHd

Kox’1oHKnin x &y xiy

qua’oHKIiA x*y x abo y

3anepeueHHsa - He X

Imnaikamia x>y AKLI0 X,TO Y

ExsiBaseHTHiCTD x=y X piBHO3HAYHO Y

KsauTop 3arannuocTi v x P(x) AJAA BCiX X yMOBa icTHHHa

Ksanrop icayBanus Jx P(x) icaye x, pna axoro P(x) icruana
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IIpnknayn. Hexaii nporpaMaa KOMIIOHEHTA IPHUIMAae HA BXOJ1 OTHOBH-
mipamit MacuB 1innx gucesa T goexunu N (tobro T [1 : N]). Ha ocHOBi
BOTO MACWBY HOTPiOHO CTBOPHUTH eKBiBaseHTHUH MacuB T" Tiel JoBXKuEHA
N, mo mictuTh eneMenT T B IOPAAKY 3POCTAHHA IXHIX BEJIWUYNH,

Bxinni ymMoBM MOsKHA 3amucaTH K TBepIKeHHA Abeg:

(T [1 : N] — macus ninux) & (7" [1 : N] macuB niimx).

AHajnoriyao 3anucyiOThCA BHXifHI TBepAKeHHA A,V BATIAA]L KO-
H'IOHKIii TAKUX YMOB:

(a) (T — macus ninux) & (T" — MacuB Hiaux)

@) (Viakmoi<NTo3j(T () <T (§))

(B) (Visggmo i < N to (T" (i) £ T' (i+1))),

ToOTO A, — TI€:
(T — macus ninux) & (T" — MacuB miaux)
&Viskmoi <NTodj(T' ) <T ()
& (Vigagmo i < N to (T (i) < T (i+1))).

2. [Ina nepeynopsifiKyBaHHA eleMeHTiB macusy T B NOPAJKY 3pocC-
TAHHA IXHIX BEJIMUUH BHKOPUCTOBYETHCS My3HPKOBE COPTYBAHHSA, 1110 BH-
KOHY€TbCA B MacuBi 7', B AKHUI NIonepeaHbO KoniloeThea macus T'.

Anroput™ copryBaHHS npeAcTaBjieHO Ha puc. 7.1. Oneparopis an-
TOPUTMY PO3MilI[€eHO B IPAMOKYTHUKAaX. ¥ MOBH, 3a AKMMH Bin0yBacThCs
BHOIp aJIbTEePHATHBHUX ILIAXIB B aJI'OPUTMI, IPEACTABJIEHO B [Tapaeio-
rpamax. KpyxkaMu Bifjl3HAYEHO TOYKU 3 MOYATKOBOIO Am' i KiHIEeBoOIO
yMOBaMHu A_ , Ta CTAHAMH QJITOPUTMY: KPYKOK 3 HyJeM — [I09aTKOBHIA
CTaH, KPYKOK 3 OJIHi€I0 3iDOYKOI0 [TO3HAYAE CTAH IIicass OOMiHY MiciAMN
JBOX cyciHiX eneMenTiB MacuBy T”, KPy»KoK 3 /BOMa 3ipouKaMM [I03HAYAE
cTaH nicaa o6MiHy MicusaMHU Beix map 3a ofiMH NIPOXij Yepes BeCh MacCHB.
Kpim yoke BigoMmux sminuux T, T' ra N, B aIropuTMi BUKOPHUCTAHO 1Iie Bl
3MiHHIi: | THny nisna Ta M — 6yseBa, 3HaUeHHAM SIKOI € JIOTIYHI KOHCTAH-
Tu true ra false.

Inst posegenHs Toro, U0 aJrOPUTM AilicHO 3abe3rneuye BUKOHAHHA
BHXiZHUX YMOB, PO3IJISHEMO HOCJIiJOBHO AUHAMIKY BUKOHAHHSA IIUX YMOB
Y BE3HAUEHUX TOYKAX AJIropuTMy. 3ayBa’KHMMO, IO BKA3aHI TOUKH IiJATHL
aJI'OPATM Ha BiAOBiAHI YaCTUHM, MPABUNBHICTh KOKHOL 3 AKUX O0OGr'pyH-
TOBYETHCA OKPEMO.

Tak, onepaTop NPpHUCBOIOBAHHA 03HAYAE AJS BCIX i TAKUX, 1[0

(i £ N) & i > 0 Buxkonyersca (T" [i]: = T [i]).

PesynbTaT BUKOHAHHS B TOYNI 3 HyJIeM MOxKe Oy TH BUPAXKEHO TBEp-
IKeHHAM (TeopeMolo):

(T[1: N] — macus uinux) & (T'[1: N] — macuB wianx)
& (Vi skwo i < N (T [i] = T [i]).
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M . = false

3mianTR
T'(i + 1) 5a T' (i)

\ 4

1 M-true |

Puc. 7.1. CxeMa nepeynopagKyBaHHA €JIeMEHTiB MACHBY

JloBe/leHHA OUeBHIHEe, OCKINBKY 32 CEMaHTUKOIO OIIepaTopa IPUCBOIO-
BaHHS (TI0eJieMEHTHe nepecuyiaHus yucena i3 T B T') cami eneMeHTH npu
IbOMY He 3MIiHIOIOTBCH, N0 TOIO K y maHii Toumi mopsaxok ix 8 T'i T
ogHakoBuii. OTKe, BUKOHYETHCSA YMOBa (6) BUXi{HOroO TBepI KeHHs.

3ayBaKHUMO, III0 MEPIIUI PANOK [OBELeHOT0 TBEPIKEeHHS 30iraeThca
3 YMOBOIO (2) BUXIiZHOTO TBep/PKEHHA A, KA 3aJUIIA€TLCA CIIPABeLJIH-
BOIO 10 KiHIIA poBOTH aJITOPUTMY, & TOMY B HACTYIHUX TBEPIKEHHAX MU
i1 HaBoauTH He Oymemo.

B Touri 3 ofiHi€I0 3ipOUK0I0 BUKOHAHO OIIEpaTop

(i <N)YIT@)>T30+ 1) > (T'@) ma T'(i + 1) — MiHAgOTHCA
MiCILAMHU,

VHacnigok poboTH olepaTopa CTae CIpaBeIMBUM TAKe TBEPIYKEHHA:

3 i akmo i < N 1o T'(i) < T'(i + 1), iKe € 4aCTHHOIO YMOBH (B)
TBepMKeHHA A (#s1a ofaHie] KOHKPETHOI Napu CYMiXHUX e/leMeHTiB Ma-
cusy T").

OueBUIHO TAKOXK, IO CEMAHTHKA OllepaTopa oOMiHy MiCUAME He II0-
pywye ymoBu (6) BUXiAHOTO TBEpIKeHHA A .

Y Touri 3 1BOMa 3ipOYKAMM BUKOHAHO BCI MOXKJIMBI 0OMiHN MicraMu
nap cyMixkHUX erneMeHTiB MacuBy T 3a ogun nipoxin yepes T, ToGTO onepa-
TOp 0OMiHy npanfoBaB ofuH abo 6inbmie pazis. OqHAK NYy3UPKOBE COPTY-
BaHHSA He ae rapaHTii, 1[0 JOCATHYTO YIOPAAKYBAHHSA 34 OGUH [IPOX1J IO
macuBy T, oCKiJIBKY micJia ueproBoro obminy injgekc i 36inpuryerbes Ha 1
He3aJIeKHO Bifi TOTO, AK cHiBBifiHOCATHCH HOBUiT enement T'(i) 3 more-
penHim enemenrom T’ (i — 1).

¥V 1i#f Touni TaKOK cipaBeaNBE TBEPIYKEHHS:

Jisgrmo i <NToT' (i) <T' (i + 1).

YacTuHa aJropuTMy, No3HaYeHa TOYKOIO 3 ABOMA 31pOUKaMM, BUKO-
HYETHCS JOTHU, JOKW He Oyle YHOPSAAKOBAHO BeCh MAacus, TOOTO He Gyne
BHKOHYBaTUCA YMOBa (B) TBep/»keHHA A Ajd BCiX enemeHTiB Macusy T":

Vigagmoi <NToT ()<T' (i +1).

OT:Ke, BUKOHAHHSA BUXITHUX YMOB 3a0e30€UyeThCH BiANOBIAHOIO ceman-
THUKOIO OTIEpATOPiB NepPeTBOPEHHA MACUBY Ta MOPSAKOM BUKOHAHHS IX.

3. I3 1bOro TBEPIIKEHHA NeHEPYETHCA cepid TeopeM, 110 AOBOAATHCH,
ITounHaOYHK 3 NEPINOTO TBEPAKEHHA i MepeXoAsauu BiJ OJHOTO NEepPeTBO-
PeHHA A0 iHII0ro, BUPOOISAETHCS AKX TOBeAeHHA, AKUM IIOJIArAE B TOMY,
1[0, AKIIO OJHe TBEP/ KEHHSA € iCTUHHUM, TO € iICTHHHUM ii iHIe, IHimmMu
CJIOBaMHU, SIKIIO IePIle TBEPAMKEHHA — A, i meplila TOUKa NepeTBOPeRHT —
A, , TO NepIIoIo TEOPEMOIO €:
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A — A,
SIxio A, € TaKOI0 TOUKOIO IEPeTBOPEHHA, TO APYTOI0 TEOPEMOI0 6y11e:
A, - A,
TakuM 4YUHOM, POPMYJIIOETHCS 3aTANbLHA TEOpeMa:
A A,
ne A, iAJ. — cyMixHIi TOUKH ITepeTBOPEHHA.

OcragHs TeopeMa (HOPMYJIOETLCA TAK, IO yMoBa “icTmHHE” B OC-
TaHHiM ToYlli BiANOBigae iCTHHHOCTI BUXiJ(HOTO TBEPAKEHHA:

Ak - Aend'

BignopigHo MoxHa 10BepHYTHCA IOTIM JO TOUKM MEePETBOPEHHA A
i 1o rIonmepeHBOI TOUKM NepeTBOpPeRHA. JloBesny, 110

A,—A

end’®

norim
Aj - Aj -

i Tax gaJi, JOKH HE OJEPKUMO, 110
A > A,

PeayapTaT GyAb-AKOr0 MiAX0Ay RO AOBeseHHS Hporpam 6yne Taxmit
caMmuii.

4. ITorim cnerudikyemo Tepakennd if — then gnsa ko HOro 3 HUX.

5. Il1p6 gosecTH, 1110 IporpaMa KOpeKTHa, HeoOXiAHO NOCIifOBHO PO3-
TamlyBaTH BCl YACTHMHH, IO IOYMHAIOTHCA 3 A, i sakinuylorsesn 4, . Ilo-
CHiAOBHICTH LMX YACTUH BH3HAYAE, L0 iCTUHHICTH BXiJ{HOI YMOBH CIIPH-
YHUHAEC iICTUHHICTh BUXiTHOI yMOBH.

6. Iicas igerTrudikanii Bcix yacTHH HeOOX1HO NIEPEBIPUTH ICTHHHICTD
KOJKHOI YaCTHUHM, TOYHO CTBEPAMKYIOUH, IO BXiZiHi TBEpIKEeHHA MalOTb
CBOIM HacJiAKOM BHXimHI TBep>KeHHs, AKi BiAmoBifaroTh nepeTBOPEH-
HAM IUX YaCTHH.

7. HoBexeHo, 110 ITporpaMa 3aBepllieHa.

Ilepesaru i Hemonixku moBemeHus mpasuasHocTi. [Ipu KoHCTpYIO-
BaHHI pyyHOro ab0 aBTOMATHYHOI'O JOBEJeHHA BUABIAIOTLCA TOMUIKH B
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Kol anroputmy. TexHika KoBeJleHHA JOAATKOBO 3abeaneuye popMaibHe
PO3yMIiHHS NPOTrPaMi, OCKLIBKY IePeBipAeThHCI OCHOBHA JOMYHA CTPYKTY-
pa. PerynapHe BUKOpHCTAHHSA I[HOr0 HiAXOAY NPUBOAUTE A0 Giasm ToY-
HOTO ¥ cTpororo cuenugikyBaHHsI JaHUX, CTPYKTYD NAHUX I aJropuTMiy-
HUX IPaBMI.

IIpore 3a TouHicTs Tpeba niaaTuTu. BaraTto XTo BiAMOBASETHCA Bin
HOBEJIeHHA, TOMY W0, HATIPHKJIAJ, ajJTOPUTM NY3HUPKOBOrO COPTYBAHHS
Habarato mpocrimuit, HixkK ioro Joriuauii onuc i gosegenud. Kpim Toro,
BeJIMKI 1 CKJIaJHI KOMIIOHEHTH MOKYTh BKJIIOUATH JIOTiUHi Aiarpamm, me-
peTBOpIOBayi Ta Bepudikaiio BeIMKoro Yucjaa 4acTHH.

Hanpuknag, nporpamMu 1is 00poOKu HEUMCIOBUX AAHUX MOMKYTH OyTH
BAXKYMIAH IS PO3YMIHHSA JIOTIKH, HixK A7t yucyiosux. [lapanensuy o6po6-
Ky TAKO BaXXKO MePeBipATH, CTPYKTYPHU JaHUX JAIOTh Pe3yJIbTAT TLIBKMA
ICJA CKJIAJHOTO NTePeTBOPEHHS ONepPaTopiB AJIf TAKOrO BUKOHAHHS.

3ayBaKMMO, 1[0 TEXHiKa NOBeJeHHA 0a3yeThCA JMIile Ha mepesipii
TOr0, AK BXiJlHi TBepAKeHHs TPAHCHOPMYIOTLCA Y BUXiAHI BiAIOBIAHO A0
JoriyHuX npasu. JloBefeHHA KOPEKTHOCTI MPOTpaMy B JIOTIYHOMY CeHcl
iie He O3HAYaE, O[O0 B IPOrpaMi HeMa€ NOMMWIOK. CripaBai, s TexHiKa He
PO3Mi3HAE OMIUIOK Y IPOEKTi, B iHTepdeiicax 3 iHINMMU KOMIIOHEHTAMH, B
imTenperanii crrenu@ikaiiii, y CHHTaKcHCl i ceMaHTHIII MOB IPOrpaMyBaH-
HA 260 B JoOKyMeHTaIii.

7.2.2. TexHiKa CHMBOJBHOr0 BHKOHAHHN

Texnika JIOTiYHOrO OBEIEHHS iIrHOPYE CTPYKTYPY 1 CHHTAKCHC MOBH
OpOrpaMyBaHHA, B SKAX TECTOBi MPOTPAMH BMKOHYIOThCA. MIMOBipHMIt
BUIIAJO0K, KOJIM LA TeXHiKa JOBOAUTD, IO CIIPOEKTOBAHI KOMIIOHEHTHU €
IPaBUJILHMMH, ajle BOH! He 3aByKAU BUKOHYIOThCA. IHIII TeXHiIKH 6epyTh
[0 yBaru xapakTepruCTUKHA MOB.

OpHa 3 NoAiGHUX TEXHIK — CUMBObHE BUKOHAHHS — BKJIOYAE MO-
JeNIOBAaHHA BUKOHAHHSA KO/lY, BUKOPHCTOBYIOYH CHMBOJIM 3aMicTh 3MIHHUX
nauux. TecToRa nporpaMa po3rasijla€ThCA AK TaKa, IO MA€E AeTEPMiHOBA-
HUH BXiTHWH CTAH NPHU BBOJI laHUX 1 yMOB. 3aBIAKHN TOMY, L0 KOXHUHI
PAOOK KOy BUKOHYETHCHA, TEXHIKA NepeBipsAe, un 3MiHuBea craH. KosxHui
3MiHeHU cTaH 30epiraeThes, 1 BAKOHYBAHA IPOrpaMa PO3TIALAETLCA AK
cepia 3miH craHiB. To6To, KOXKHIil OriuHiil YacTUHI nIporpaMu BiAIoBigae
yIopaaKoBaHa cepia 3MiH craniB. OcraHHiil cTaH K0XKHOI yacTUHH 6yae
BUXiJHUM CTAHOM i mporpama 6y/ie NPaBUJIBLHOIO, AKIIO KOXHUI MOKJIN-
BHUI CTaH reHEPY€E BUXiAHUH CTaH.

PosrnsHeMo cMMBOJIbHE BUKOHAHHS HA NPHKJIAAl KiJIbBKOX pPAAKIB
porpamm:

=b+c
lf (a > d) task x ();
else task y ();
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IHCTpYMEHT CHMBOJILHOrO BUKOHAaHHA Oyxe BinsHauaTu, 1110 yMoBa
a > d moxxe 6yTu icTurHO0 a60 Hi. OCKiNBbKY BUKOHAHHSA YMOBHOTO KOAY
BKJIIOUae crenudivyHi CIIONyYeHHA 3HaYeHb a Ta d, To 3acib CUMBOJIBLHOTO
BUKOHaHHSA 3aIIMCYE IBA MOXKJIMBUX 3HAUCHHA JUIA @ Ta d, TOOTO poars-
Iae asa Bunaiaku. IIpu 11boMy poOUTECH DOJIN MHOMHHU ZaHUX Ha ABa
OKpeMHX eKBiBaJIEHTHMX KJacH abo kareropii, i Kog MOXKe po3ragaaTuca
3 TIOMJIAAY TOTO, SK BiH pearye Ha KOXKHY KaTeropiio paHux. Axmoio pos-
TJISRATH TIABKM KOMKHEUI 3 eKBiBaMeHTHUX KJaciB HaHWX, NOJAHUX AK
CHMBOJIH, TO 3POCTAE YHCJIO BUNAAKIB /1A JOBEAEHHA.

Pospobiene noBegeHHs MoYKe CTATH AOBIIKMM, Hi’K BjIaCHe HallMCaHMH
KOJ, i HeMae BIeBHEHOCTI, 1110 JOBeJeHHA NPABUJIBHOCTI HE MiCTHTDH IIOMM-
Jaok. Kpim Toro, TexHika Mae 6araTo mepeBar Hajl JIOTiYHUM JIOBeAEHHAM
TeopeM, 00 HOKJIAZAETHCA HA YBaXKHE TPACYBAHHS YMOB IPOrPAMHHUX Yac-
THUH, 0 3MiHOOThCs. HaBiTh AKILNO TEXHIKA ABTOMATH30BAHA, BEJIHKHH i
CKIAAHMI KO MOKe ToTpedyBaTu nepeBipKku 6araTsox cTaHiB, YACTHH 1
BEJIMKOI'0 Yacy BUKOHAHH npouecy. IIpu apromaTnunmx 3acobax BaKKo
mpocTeXUTH 3a uKJIaMy. OCKLIBKY B KO/l BUKOPHCTOBYIOTHCH iHAeKCH i
BKAa3iBHUKH, TO po30MBKA Ha €KBiBaJIEHTHI KJIacH CTAa€ BAMKKOIO.

ITpu noBegeHHiI KOPEKTHOCTI IIpOrpamMy rpyia TecTyBadiB po3rjiajae
TiABKY KoJ Ta Horo BxiaHi i Buxixni ymosu. ITporpama poarsiianaeTbCca B
TepMmiHax KJaciB gaHuX i yMoB, onmcanux y 1upoekTi. ¥ Takuil crocib
JOBEJeHHs MOX<e He IoTpe6yBaTH BUKOHAHHS KOAY, a JIMUIE PO3YMiHHSA
TOTO, II[0 POOUTHCS IPOTPAMOIO.

IIpoTe kKopucTyBauiB MOKe He 3aZOBOJbHUTH Takuil migxix. I o6
OPOJEeMOHCTPYBATHU IM, 110 IIpOrpaMa BJIacHe IpaIioe, HeoOXiAHO NoKasa-
TH, AK KOJ BUKOHYEThCA. ¥ LILOMY pasi TeCTyBaHHSA CTA€ Cepi€lo eKcrepu-
MEHTiB, peayJibTaT! AKHUX B CYyMi ZO3BOJIAIOTE 3pO3yMiTH, AK IIporpama
O6yne moBoJUTUCS B 3aJaHii cuTyallil. ko foBeleHH NOKA3YE, K IIPO-
rpama Oyae NpailoBaTU B TiIOTETHUHOMY CcepelOBUIIL, AKe OIHCcaHe IIPOo-
eKTOM i Bumoramu, To TeCTyBaHHS rojae iH(opmaIilo 1mpo Te, K nporpa-
Ma IpaIioe B aKTyaJbHOMY OIlepallifHOMY cepeJOBUIILL.

7.2.3. Bepudikauia Ta saxiganis

TectyBaBHHA — He €QUHUI croci® HOCATHEHHA NPaBUJILHOCTL Ipo-
rpam. Tenep y po3pobKax MPUKJIAZHUX IPOrpaMHHMX cucTeM OiybIle yBa-
M OPHAIAAETECA TAKUM METOJAM NMEePEBipKM IPaBUIbHOCTI AK Bajliga-
uia (validation) Ta Bepudikamis (verification) [5, 7, 19].

Bepudgirayia pignosifae Ha 3anuTaHHa: ‘U1 KOPEKTHO Peali3oBaHO
npoexr?”

Mertorw npouecy Bepudikanii € nepesipka Bignosignocri peanizauii
cUCTeMH A0 crnenudikaliif peayJbTaTiB IPOEKTYBAHHA i OIUCY KOMIIO-
"Hentu, Q6sacTi0 3acTocyBaHHA Bepuikanii € sxurresuit mura (HKIL)
IporpaMHOro 3abeaneueHHsa. BoHa A03BoJiAE BiAIIOBICTH Ha 3aNHTAHHA:

KOPEKTHO PeaJli3a0BaHO IIPOEKT UM Hi?
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Baaidayisa nonarae B nepesiplli BiAmoBiAHOCTI CTBOPEHOrO IIporpam-
Horo 3afe3nedyeHHA MOTPe6aM Ta BUMOTAM 3aMOBHHUKAa 1 moTpebye BUKO-
HAHHA TAKHUX 3aBAAHb JJIS OTPHMAaHHA KOPEKTHHUX MPOTPAM Ta CHCTEM:

+ IJIAHYBAHHSA NPOLEAYD IepeBipKH # KOHTPOJNIO 3a METOXHUKAMH
iHcHeKIi# MPOeKTHUX pillleHb Ta HATJAAY 3a XOJ0M PO3POOKM;

+ NiABUINEHHA PiBHA aBTOMATH3AIllil MPOEKTYBaHHA IporpaM 3 BH-
kopucranuaMm CASE-cucrem [16];

+ mepeBipKa NPaBHJbHOCTI PYHKIiOHYBaHHA POrpaM 3a METOJaMU
TeCTyBaHHA Ha Habopax LiJbOBHX TeCTiB;

* CTPYKTYPYBaHHSA CHUCTEMHU Ha MOAYVJi, 1XHi okpeMmi crerudikamii
NPOEKTYBaHH#A, peaJjlidallis I BAKOPUCTAHHA AK IIOBTOPHHX KOMIIOHEHTIB
(reuse) [17};

* afjanTalisg NPOAYKTY A0 YMOB BUKOPUCTAHHS;

* KepyBaHHS IPOEKTaMH.

Tobro, Banizania — e niaxix no nepeBipkM Ha KOXKHOMY eTarli poa-
pobxu nporpaMHoro 3abe3neyeHHA Ha BiANOBIIHICTE BUCYHYTUM BHUMOTaM
3aMOBHHKA 0 cucTeMH. BoHa BKJIIOYA€ neperyanu i iHeneknii sk cnocobu
nepeBipKH NPOMIKHUX Pe3yNbTaTiB Ha KOMKHOMY eTalli dXHUTTEBOI'0 LUKIIY
3 MeTOIO aHaJIi3y Ha BiANIOBIAHICTS i 3a0e3meyeHHs AKOCTI QPYHKIILH IpoekK-
Ty Ta CTBOPIOBAHOTO NpoaykKTy. Lle mopornii mpouec, mo 3abeaneuye BUCOKY
AKicTs BUXiiHOrO KoAy. Banizania nosBosse niaTBepanTH, 110 MPOrpaMHe
3abesneyeHHA € KOPEKTHOIO peaiisanicio MOYaTKOBUX YMOB Yy cHcTeMi if
NPOBAZIUTHCA IO 3ABEPIIEHHIO KOMKHOIO erany po3pobKu 1noro sabesme-
yenHs. Ilepersaau i iHcneKnii pe3ysbTaTiB eTalliB IPOEKTYBAHHA TA BiAmo-
BiTHOCTIi iX yMOBaM 3aMOBHHKA 3a0e31€UYIOTh AKICTh CTBOPIOBAHMX OKpe-
MHX KOMIIOHEHTIB IIPOrpaMHOro 3a0e3nedyeHHs i cucTeMH B IILIOMY.

OTxe, OCHOBHMMU 3aBAaHHsIMU Bepndikanii i Bagiganii € mepeBipka
IIOBHOTH, HECYIIeDEYHOCTI il 0JHO3HAYHOCTI cienugikaniit BuMor y ¢rso-
PIOBaHOMY IporpaMHoMy 3abesneueHHi 111040 chopMyJILOBAHMUX IMOYATKO-
BHX BHUMOT 10 CUCTEMHU.

Enementu xia nepesipku. Bepudikauis i Bamigauia ax migxonu go
IepeBipKU HPaBUJIBLHOCTI NoTpe0yOTh NJaHYBAHHS I[HOr0 HPOILECY IIij
Yyac yHOPAJKYBAaHHSA BUMOI' 10 CUCTEMM 3 METOK PO3IOALNY pecypcis i
30cepeyKeHHsA Ha HAHbiJbII KPDUTUYHHUX €JIeMEHTAaX [IPOEKTY, NJA IKUX
KOPEKTHICTh € 44 He OCHOBHOIO BJIACTUBICTIO. [0 TaKMX eJleMeHTiB BiJHO-
CATh OCHOBHI KOMIIOHEHTH CHCTE€MH, a TAKOMXK:

— iHTepeiicy KOMIIOHEHT cHcTeMH ([IporpamMui, TexHiuHi i indop-
Maliiiini) Ta B3aeMomii 06’eKkTiB (IPOTOKOJIIB i nOBigOMIIeHb) AJIA DYHK-
IIOHYBAHHA B CYYACHUX PO3NMOAIJIEHUX CEePeIOBMIIAX;

— 3acobu goctyny ao 6a3 ganux i dpaitnis (Tpansakuii i moBigomieH-
HA), 10 3a6e3re4yyoTh 3aXUCT BiJl HECAHKIIIOHOBAHOI'O JOCTYNY HO HUX
KOpHCTYBayiB;

— DOKYMeHTAllid 0 IPOrpaMHOro 3abesneueHHds i CHCTEMU B I[LJIOMY;

— IPOEKTH TeCTiB, TECTOBI NPOLEAYPH Ta BXiIgHI KaHi;
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— 3araJIbHi Ta cirenianpHi 3aco0u 3axucTy indopmarii B cucremi.

Jo0Ope oprauisosaHi cnocofu mepeBipKy Ha BiANOBIAHICTL MPUKHA-
THM BMMOTaM Ha eTalax IPOEKTYBAHHS MKUTTEBOrO IUKJIY | HANAHHA
3aMOBHUKOBI 3BiTiB IIpO nepeBipKy 3HAYHOIO MipOI0 BIIMBAIOTH'HAa KO-
PEKTHICTb CTBOPIOBAHOTO IPOEKTY cUCTeMHU. I10 3aKiHUEHHIO IPOEKTYBaH-
HA A8 3a3HAYEHHUX €JEeMEHTIB BiATIOBiTHO NPOBOAUTLCA:

* nepeBipKa IPaBUJIbHOCTI IIepeBefeHHA MPOEKTiB OKPEMHUX KOMIIO-
HEHT y BHXigHHMI KOX, & TAKOXX onuciB IXHix inmTepdelicis, TpacyBaHHA
IIMX KOMIIOHEHT i BimmoBimuux iM iHTepdelicis 3B A3Ky y sicTaBieHHi 3
BUMOraM¥ 3aMOBHHMKA IO B3a€MHHUX 3B’A3KiB MiXK QVHKUisMU cucTeMHU
(mo peanizanii ix y koMmiekci);

* aHAaJI3 CIIPOEKTOBaHMX 3aco0iB pocrymy mo daiiiis abo 6a3 gaHux
(2K e chopMYJILOBAHO Y BHMOTax) Ha BiANOBiAHiCTs NPUHIMIIAM IIepe-
Jaui raHux, IpUHHATIM y BUKOPHCTOBYBaHUX cucTeMHuX 3acobax (CYB]I,
daiinoBa cucTeMa), IpoueAypaM MaHiITyNIOBAHHA JaHUMH i nepegava pe-
3yJIBTATIB IIePeBiPDKY KOMIIOHEHTIB;

* nepeBipKa CIIPOEKTOBAHHX 34C06iB 3aXHCTy, BUKOPUCTOBYBAHMX
BiAMOBIAHUMM KOMIIOHEHTAMW, JJIA 3aJ0BOJIEHHS BHMOT 3aMOBHUKA [0
X 3acobiB i iIXHe TpacyBaHHSA HA NpaBUJIbLHICTE peasizanii Ta sBepHeHDb
0 HUX 3 YCiX TOYOK CHCTEMH.

ITicna nepeBipKk# BCix €/IeMEHTIB CHCTEMH HPOBOAATHCH KOMILIEKCHI
poboru 3 o6’enHaHHsA i Bajijanii Bciel cucremu B uijsomy. Ha mpomy
eTani CIIoYaTKy TeCTYIOTh CHCTEMY HA MHOKMHI IIiATOTOBIEHUX IPYIIOIO
BUNPOOYBaHb HAOOPiB TecTiB AN BH3HAUYEHHA afeKBATHOCTI #H JocTat-
HocTi HabopiB KAHHX Ta 3aBEPIHEHOCTi TeCTYyBaHHA.

Banizanis npoBoguTbCA A0 BHNPOOYBaHb OTPUMAHOI CHCTEMHU IJIA
nepeBipku ii KOpekTHOCTi. AHaNi3yIOThECA 3ayBaKeHHA 1 [MOMUJIKMH Ha
MPOMi’KHUX eTamax mepeBipKu, crocobd yCyHeHHs X, a TAKOX HPOBO-
JUTHCA NepeBipKa NPaBUJIBEOCTI ZOTPUMAHHSA 30BHINIHIX BAMOT 3aMOB-
HUKAa J0 Bciel cuctemMu.

" Ha eramni excoayaranii cucteMu o KoJia 00’€KTiB mepeBipKH Hase-
JKaTh: TOTOBHICTh NIEPCOHAJY, CEPEAOBHUIIE M QYHKI[IOHYBaAHHA CHCTE-
MH, IOKYMEHTALiA KOHTPOJIIO 3aNyCKY i eKCIryaTanii CHCTeMH TOII[O.

Bepudikaiisa i Basifalisa MaioTh cHUpPATUCH HA KOMILJIEKT METOAMAY-
HHX MaTepiajiB i CTAaHAAPTIB, 1[0 PErJIAMEHTYIOTH il pO3pOOHMKIB, 30Kpe-
Ma MEeTOAYKHU NPOEKTYBAHHA Ta IEPEeBiPpKH Pe3yJIbTaTiB, a camMe:

— Ha 36ip gaHuX i popMyBaHHA BUMOT Ha CUCTEMY;

— Ha cHenu@ikalliio ejieMeHTiB NpoeKTy (AiarpaMu MOTOKiB JaHUX i
KepyBaHHA TOLIO);

— Ha IHCIIeK1il0 nporpam;

— HA TeCTYBaHHA Ha 3aBepINAaIbHOMY eTali;

— Ha BUNPOOYBaHHA CUCTEMH TOIIO. ’

Metomu sepuduxanii i Baminauii. 3actocoByioThcs METOAHU CTATHY-
HOro i fMHaMigHOro aHanizy. Merogamu craru4Horo anauisy € iHcnekuii,
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aHaJIi3 MOTOKIB AAHUX i KepyBaHHs, aHAJI3 aJrOPUTMIiB Ta ob6MerKeHb,
inTepdeiiciB i xony. o suHamMiuHOTO aHANidy HaNeXKaTh METOAH JUHAMIU-
HOTO TeCTyBaHHSA IIiJi yac BUKOHAHHSA KOMIIOHEHT i 360opy maHuUX AJsa
OILIIHKH IIOBHOTH TeCcTyBaHHA. PYHKIiOHATbHE TECTYBAHHA HANEKUTE 0
MeTOJiB IUHAMiYHOTO TeCTYBaHHS, IIPOBEAEeHOr0 Ha PiBHI aBTOHOMHOTO i
KOMIIJIEKCHOT'O BUIIPOOYBAaHE IPAIe3faTHOCTI CHCTEMHU.

7.3. O0’ekTH TecTyBaHHSA

Bug o6’exra TecTyBaHHA (KOMIIOHEHTA, I'PyNa KOMIIOHEHT, IiACHACTe-
Ma) BH3HAYa€ CIoCci6 mpoBeleHHs TecTyBaHHsA., AKIIO BUA 06’ €KTa TecTy-
BaHHSA HAJIEKHUTH I0 3aKPUTOI ab0 “YOPHOI CKPUHBKH”, KOMIIOHEHTH AKOI0
HeBimoMi, TO TeCcTyBaHHS BU3HAYAETHCA BBOIAOM Y HBHOIO BXiZHHX JaHMX
JIJIA Oflep:KaHHA BUXiTHNX AaHUX. MeTa TecTyBaHHS IOJIATAE B TOMY, 11100
TIepeKOHATHCH, 10 KOXKHUY aHamizoBaHMH BXiHUHN Habip JaHuX BixmoBigae
OouiKyBaHOMY i MPOCTE)KYBAHOMY BUBEJASHHIO BUXiIHNX JAHMX 3 MAIUHH.

IIpu TakoMy migxoai Ko TecTyBaHHSA He NOTPiOHe 3HAHHA BHYTPillI-
HBOI CTPYKTYPH 1 siorikm o6’eKTa TecTyBaHHs. IIpoTe moBHICTIO IpoBeCTH
TECTYBAaHHHA B TaKUU cmoci® He 3aBxXam MmokamBo. Iloxaxkemo e Ha
IPOCTOMY NPHKJALI MporpaMyu po3s’ A3aHHA KBaJ[PATHOI'O PiBHAHHA

ax*+e6x+c=0,

1[I0 OPUITyCKaE BBEIEHHA TPhOX UHUCe d, 6, ¢ i MOJKe BUJABATH T1OBiAOMJIEH-
HA TANY “HeJilicHNA KOpiHb”. TecTyBaTH MOBHICTIO 1110 KOMIIOHEHTY IILISA-
XOM T1epebopy BCiX MOXKJIMBUX TPUILJIETIB @, 6, C HEMOXKJINBO.

Jna rakoi nporpaMu rpyra TecTyBaHHA Ma€ BUGPATH IIPeACTaBHUIIbKI
TecTOBi ZjaHi, 11100 ITOKa3aTH, 110 BCiNAKi KoMbiHallil JaHUX AJIA porpa-
MH B 1jiiomy nogano. Hanpukiasg, TectoBi naHi Moske 6yTu obpaHo Tak,
mob oaepxaT Bci KoMOiHallil MO3UTUBHNX, HeraTUBHUX uucena 1 0 qua
KOYKHOI'O a, 8, ¢ (TobTo 27 BapiaHTiB). JKIIO BiOMO, AK PO3B’A3YETHCH
PiBHSHHSA 3HAXOMKEHHA KBaJApPaTHOr0 KOpPeHs, TO BUOHPAIOTHCA 3HAUEH-
HA TAKUX 3MIHHHUX, IPH AKHX AUCKpHUMiHaHT 6° — 4ac icHye mad Beix
KJaciB Tpifiok: nosutusHe, 0 a6o HeratnpHe. IIpoTe, AKIO TeCcTOBi KaHi
AJiAA KOMHOTO KJIacy He BHKJIHKAIOTh [IOMHJIKM, TO IIe He Ja€ rapaHTii
TOro, MO0 KOMIIOHEHT BiJIbHUH BiJ NOMHJIOK, TOMY IO IOMHAKH MOXXYTH
BUHHMKATH [IPU HEBIIMOBLAHOCTI THNIB JaHUX ab0 cepeoBH1Ila OTOUYEHHS.

Ilns nesxux TuniB 06’€KTiB rpyna TeCTyBaHHS He MOXKe 3reHepyBa-
TH NpeACTABHUILKY MHOMHHY TECTOBHX HaboOpiB, 1110 JleMOHCTPYBanu 6
byHKIioOHANBHY NPaBUJIBHICTh POGOTH KOMIIOHEHTH MPH BCiX IXHIX MOX-
JuBUX Habopax TecTiB.

Inmnm migxoxoMm Ao TecTyBaHHA 00’€KTiB € BiIKpHTa Iporpama ato
“6isla CKPUHBKA”, TpH AKOMY MOXXHa BUKODHCTOBYBATH CTPYKTYPY 00’€K-
Ta AJis opra”isanii TecTyBaHHs Ha pi3HOMaHiTHUX riikax. Hanpuxknan,
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MOXKHA BHKOHATH TeCTOBi Habopwu, fKi HPOXOAATH depe3 BCi omepaTopu
ab0 BCi KOHTPOJIBHI TOYKM KOMIIOHEHTH, IJIA TOro, o0 mepeKoHATHCH B
TAKOro MiZXoay.

Hexait, HanpuKIaf, KOMIOOHEHTA 3 6araTbMa riJikaMu i IIHKJIaMH Ma€
6arato maaAxiBs, o nepeBipsaioThea. HaBiTh IPoCTy JOTiYHY CTPYKTYDPY
IPOrpaMH 3 iTepairi€io a0 peKypci€io BasKKO TecTyBaTH JOCTOBIpHO. Y ABiMO,
10 JIOTiKa KOMIOHEHTH CTPYKTYPOBAHA TAK, IO IIUKJ HOBTOPIOETHCA Mmn
pasiB, AK [MOKa3aHo Ha pmc. 7.2.

i=j=1

A 4
ITeperBopennsa A

Hi
i<n IlepeTBopenus C

A 4

Tak

ITeperBopenns B

i_f-i+1 ‘ <
]:

Tax

j=i+1

IleperBopenns D

Puc. 7.2. CTpyKTypa JAOriKM AN nepeBipku
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IIs koMTIOHeHTa Ma€ TaKi WIAXM:

— meperBopeHHT Anpu i =1, j=1;

— mepeTtBopenHs C npu i > n;

— mepeTBopeHHA Bupu i <n, j > m;

— mnepeTBopeHHs D npu j < m.

Sximo koxxHUi i3 n i m gopisaioe 100 000, To nuxa 06poGKHU TeCcTo-
Boro Habopy noBropuThca 10 GinbiloHIB pasiB mpH npoxomseHHi Bcix
maAaxis goriku. MoxHa BUKOPHCTOBYBATH CTpPATeril0 TeCTYBAHHS, IPH
AKIM muKI 6yAe BUKOHYBaTHCA KiJIbKa pasiB, nepeBipsaiodu TIIBKH Male
ypcsio Habopis is MoKIIMBOrO YMCHA.

JAs 1pOoro NpuUKJIaLy MOKHA BUOpaTH 3HAYEHHs i MedIe 712, JOpiB-
HIOBaJIO 11 260 Gisbie 71; aHAIOTIYHO MOJKHA PO3TJIAHYTH j MEHIIIE M, 110
JIopiBHIOE a0 6iibliie m, a TAKOK K KOMOIHAIIIO BCiX TPHOX 3HAYEHD i. ¥
IiJIOMYy cTpaTeria Mo)ke 0a3yBaTHCA Ha JaHUX, CTPYKTYpPi, GYHKIIiI abo Ha
KiJIbKOX iHIIINX KPHUTEPiAX.

IIpoeKTyBaNbHUK TECTIB M€ 3aIVISHYTH BCEPEANHY “UOPHOI CKPUHBKH i
JOCJILAMTHU AeTaJli IpoleciB 00poOKM JaHUX, INTAHHA 3a0e3MeueHHA 3aXUCTY i
BiIHOBJNEHHSA JaHUX, & TAKOXK iHTepdeiic 3 IHIUMMHU ITporpaMaMH Ta CHCTeMa-
mu. e cipuse niAroToBLi TeCTOBUX JaHUX [AJIS IPOBEIEHHs TECTYBaHHA.

TexHoNOrisA TeCTYBaHHS 3aN€KHUTh Biff 6ararboX UNHHUKIB:

* YHCJIO MOXKJINBUX JIOTIYHHUX IIJIAXIB;

* IpHUPOAA BXiAHMX JAHHUX;

* KiNIbKiCTE BUKOHYBAHUX OOGYHCIICHD;

* CKJIAJIHICTH AJITOPUTMY.

7.3.1. TecTyBaHHA OKPEMOro eJIeMeHTa

Mera TecTyBaHHA — NiepeBipUTH, Y4 BHKOHY€E po3pobjieHa OKpeMa
nporpama (cucrema) 3azani Gpyukiii, uM BixuoBinaoTh BoHHN cnienudika-
IissM BUMOT i um HagiHO nporpama npamie. s nporo cjaif npoBectTH
TepeBipKy OCHOBHOI JIOTIKM NMPOrpaMH MWJASXOM KOHTPOJIIO BCix ii risok
(ToriyHuX 1MAAXiB) Ha KOMOGIHAIIAX BXiTHUX JAaHUX 3a JOMIOMOroOK0 KiJIbKOX
BHIB CTpaTerii TecTyBaHHI.

Tinka nmporpaMu Ma€ IpompaIiloBaTH Xxo4a 6 oguH pas, 1mob nepesipu-
TH OCHOBHI KOMOiHAIil yMOB, BKJIIOYAIOUN TOMUJIKOBL CUTyAIIii.

Jo 1mouyaTKOBUX eTalliB TeCTYBAHHA HAJNEKUTh HAJATOAAKeHHA MPo-
rpamu. Moro mera — 3HaiTH HOMHJIKM B OKpeMHMX ejemeHTax. Lleit
IIpollec nNoAiGHMM A0 MepeBipKu OKPEMHUX OOUHHUILL (€JIeMeHTiB) i3 KJjacy.
CnouaTky nepeBipA€ThCcs TPOUUTAHUN BUXiIAHUN KO porpaMu, BigmIy-
KYIOTHCH B Hill CHHTAKCUYHI IOMUJIKH, & IIOTiM PO3Ii3HAETHCH AJITOPUTM
i mani. Kox nopiBHI0€THCA i3 crieniidikallieo B IPOEKTi i PO3rAAfaIOTHCS
BCi peJIeBaHTHI BUNagKu.

IIpu xoMmisiALiil mporpamu 3HAXOAATHECA CUHTAKCHYHI nomunku. Koiau
IOLIYK TAKUX IOMHJIOK 3aBEepIIIeHO, po3pobisgersca TecToBUUA Habip Ass
NiTBEPIAKEHHS TOTO, 1110 BXifHi JaHl IiIKOM ITepeTBOPATHCA Ha OUikyBaHi
BuxinHi gaHi. Il KPOKM BUKOHYIOTHCS A8 KOKHOTO eJIeMeHTa TeCTyBaHHA.
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7.3.2. IlepeBipka xomy

Onnc mpoeKTy AoNoMAarae KOAYBATH i JOKYMeHTyBaTu mporpamy. Ko-
MeHTapi y BUIVIAAL CJIiB i KAPTUHOK JOIIOMATAIOTH HOSCHUTH, 110 POOUTE-
cd B paakax Koxy. I'pyna excrnepTiB aHami3ye KoJ i JOKYMeHTALiIO AJIs
3HaXOMKEeHHS HeBiAmoBigHOCTE, HeCyMICHOCT] Ta iHIIIMX TOMIJIOK B OITHCL
uporpami. lleil npoliec Ha3MBAE€ThCA IIEPEBIPKOIO KOAY i IPOBOAUTLCS SAK
nepeBipKa BiANOBiAHOCTL Pe3yJIbTATIB NIPOEKTYBaHHA DPO3POOJIEHHM BH-
MoraM. TexHiYHMMH eKcIlepraMu MOXXKYTh OYyTH IIPOrpamicTH, IIPOEKTY-
BaJIbHUKH, IPOEKTYBaJbHUKHU cymnepsisdopiB Ta in. o rpynm mepeBipxn
IpOorpaMHu BKJIKYAIOTHCA [IPOTrPaMicT i TPM—YOTHUPH TEXHIUHUX €KCIep-
tu. Ila rpyna nepesipsi€, Ui 3a0BOJbHAIOTHCA BUMOTH J(O IIPOEKTY, IXHIO
peaJizaliiio Ta BUKOHaHHSA BiZMIOBiAHO JO ONHCY B JOKYMEHTAIlii.

€ IBa THIOH Heperasay Koay: CTaTHUYHUHN aHAi3 Ta iHcmeKmia.

IIpu nepiroMy THII NeperIAaay rpyna NepeBipKy# BUSHAYAE MPABIILHICTD
Koy 1 mjokyMeHTaNii muisixom ixHporo anauiady. Ilix vac nworo npomecy
NIPOBOAUTHCA HedopMasbHe 0OrOBOPEHHSA 1 AMCKYCisi 3 MPpUBOAY CaMOro
KoAy mporpaMu, a He ii koaysaJabHuka. ['ojjoBHaA yBara IpPHAINAETLCA
3HaXO’KEHHIO TIOMIIOK, a He ixHil dikcaii.

7.3.3. Incneknii koxy

Incrniekuisa Koxy Haragye meprinii THI TepeBipKH, oHaK € O6iabLI dop-
ManbHO0. BoHa opieHTOBaHA Ha HepeBipKy ONMHMCY, BHKOPHCTOBYBAHHX
TUMIB i CTPYKTYP AaHUX Y TPOEKTi CUCTeMH Ha IXHIO BiANOBIAHICTE CTaH-
Zapram i npouenypam. ['pyna nepeBipsic anropuTMu, 3acobn obuunciieds, a
TaKOXK IXHIO MPABUJBHICTL Ta eeKTUBHiCTE. KOMeHTapi nopiBH0IOTHCA
Ha BiATIOBiZHICTSL KOAY AJIsT BUBHAUEHHS 1XHHOI TOUHOCTI i moBHOTH. IHTED-
delicu nporpaMHUX eJIeMEHTIB IIepeBipsAIOTHCA Ha IPAaBUJIbHICTL HA PiBHI
iXHBOI'O OIHCY.

T'pyma eKkcriepriB MOe TAKOXK [IepeBipUTH XapaKTePUCTUKH IaM’ ATl
a6o 3acobu 00poOKM naHmx GesrocepelHbLO IiJ YaC BUKOHAHHA Ha Ma-
IIUHI AJIA NTOPIBHAHHS OLIIHKH 3 PO3p0oOIeHMMHU BHMOIraMH.

Kosn rpyna ekcnepris nepeBipse BUXifHNE KOJ BUKOHABIIHA, TOM, KOTO
IIEPEBIPAIOTH, IOYYBAETHCA AYKe HeapyuHno. [ia ycninrgoro nomyky mno-
MHJIOK JIO TPYIIH €KCIIePTiB BKJIIOYAIOTLCA CIIELialiCTH Ta JOoCBiJUeHi mpaK-
TUKHU. Igess mossirae B ToMy, w00 ssKkoMora paHiilue sHalTH IIOMUJIKU B
OonHcax OKpPeMHUX KOMIIOHEHT CHCTEMH, TOOTO Ha eTalni NpoeKTyBaHHSA, &
He IIijJ yac iIXHboro BUKOHAHHA. HaBiTh, NOMUJIKH B 3anMci NUKJIIB jeruie
3HA¥TH 3a CTOJIOM, MEePETIANAI0YNA TEKCT, HiX 11 Yac TecTyBaHHS,

€ npuKJag, KOJAW I'pylia IJIA IPOoBeAeHHA 1HCIIeKILi#, 10 CKaaay AKOL -

BXOOWJIN TPHU CIleliiaiicTH i3 cepeHiM piBHEM HiATOTOBKY i TPM — YOTHU-
pU 3 BHCOKHM, BUSABMJIA Oinbllle ZecATH THUCAY IOMUJIOK Ha CTOPiHKax
JOKyMeHTalil npoexry [14].

EdexTusHicTs pob60OTH IPYIIN iIHCIIEKTOPIB 3a/I€IKUTH BiJl CTYIIeHA IXHBO-
ro 3HaifoMcTBa 3 IPOAYKTOM (YUM Oinbine, Tum Kpauie). 3 inmoro 60Ky,
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inogi OyBae, 110 pPe3yJbTATH iHCHEKILil KOAY MOXXYTh CTBODUTH TAKOM
NOMHJIKOBY AYMKY IIPO HPOAYKT, AKIIO eKCIePTH MOoYaJH iHcHeKIiio 3
KOy, He PO3TrJIAAaI0Yd BUMOT H OIIUCY IIPOEKTY, X04a OiNbIHiCTh MOMHJIOK
BUABAAECTHCA He JUIle HA PiBHI IPOEKTY, a il Ha eTani BU3HAYEHHA BUMOT
Ta apXiTeKTypHu cucTeMu.

Orxe, iHCITEKITiA KO/Iy Mae CIpaBy 3 nepeaiprcoro BUXiZHOL mMporpaMmu Ha

7.4. Knacudikaiisa BiTMOB Ta IMOMHJIOK

3a MiXKHAPOAHNM CTAHIAPTOM ANS[/IEEE 729-83 pobuTtsca mozi
ycix aedekTiB po3pobKu nmporpam.

ITomunra (error) — ue cTaH NPOrpaMu, IPH AKOMY BUIAAIOTHLCS He-
IpaBUJILHI PE3YJILTATH, IPMYNHOIO KOTPUX € Hexoaikm (flaw) B oneparo-
pax mporpamMu afo B TEXHOJIOTIYHOMY IIpomeci il po3po0Kku, o MPHU3Bo-
JUTH A0 HENPABUJBHOI iHTenmperanii BxifmHol indopmairii, a oTke, i 10
HeIPaBUJILHOIO PO3B’ A3aHHA.

Hegexm (fault) y nporpami € HacnigkoM moMuIOK po3poGHMKA HA
KOKHOMY 3 eTalliB po3poOKy i Mo)ke yrpuMmyBaTucs y BXiganx a6o npo-
eKTHHX clenudikanisax, TeKcTax KOoAiB Iporpam, B eKciryaTamiinii ngo-
KyMeHTAIil ToIIo.

Bidmosa (failure) — 1e BiixujaeHHA nporpamu Bij GYHKIiOHYBaHHA
a60 HeMOXKJIUBICTL BUKOHYBAaTH (PYHKII1, BU3HAYeHi BUMoramu i1 obme-
JKeHHAMH, i pO3riagacThea AK MOAifA, 1[0 CIIPHUSAE Mepexoay IporpaMu B
HelrpalesgaTHHi cTaH Npu NOMMJIKax abo BiagMoBax y mporpami abo B
cepenosuili GYHKIiOHYBaHHS.

BigmoBa Moxke 6yTH HACTIAKOM TaKUX IIPUYHH:

— noMuakoBa cnenudikania abo npomyiesa BUMora, Tob6To cneny-
dikaniga Tou”o He Bifobpaskae TOro, AKi IpUNyIEeHHA pOGUB KOPHCTYBayY;

— crneundikaiia Moxe MiCTUTH BUMOTY, SKY HEMOM.JIMBO BUKOHATH
Ha gaHiil anapatypi i nporpaMmHomy 3a6e3nedyenHi;

— IIPOEKT IPOTPaMM MOKe MaTH [TIOMUJKY (HAIpuKJaj, 6as3y JaHUX
CIIPOEKTOBAHO 0e3 3aXUCTY Biji HECAHKI[IOHOBAHOI'O JIOCTYITY KOPHUCTYBaya,
a norpibeH saxucr);

— IIPOEKT NIPOrpaMH MOJKe MaTH IOMHJIKH (HAITPUKJIA[, OIIIC KOMIIO-
HEHTH MiCTUTh aJIrOPUTM KOHTDOJIIO HECAHKIIiOHOBAHOI'O HAOCTYITY, 11O He
YIIPaBJIAETHCA KOPEKTHO);

— mporpama Moxe 0yT# HelmpaBUJILHOI0, TOGTO BOHA BUKOHY€E HeBJIa-
cTuBUi anropurm abo itoro 3pobJieHO HEIIOBHICTIO.

TakumM YUHOM, BiIMOBHM, SIK IIPaBHJIO, € pe3yJibTaTaMH OofHiei abo
6inbIlIe TOMUJIOK Y IPOrpaMi, a TAKOXK HASIBHOCTI BCiNAKUX nedeKTiB.
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7.4.1. IIoMHIKH Ta IPMYMHHE NOgBH ix Ha eranax JKIJ

€ migxoxn xo kaacudikamii noMunok y nporpaMHoMy 3abesnedyeHHi
BIAOBiZHO O IXHBOrO PO3MOALNY 3a eTramaMy KUTTEBOro IUKJIY i 10
Jxepes iXHbOT'O BUHUKHEHHS:

— HeHABMHCHE BiAXWJeHHA po3poOHUKIB Big pobouux cTaHZapTiB
abo miaHiB peainisairii;

— cnenudixkanii GyHEKIIiOHANBHUX Ta iHTEepdhelicCHuX BUMOr BUKOHA-
Ho 0e3 mOTpUMAHHSA CTAHAAPTiIB po3podKM i1 mog., 110 NIPU3BOAUTE [0
nopymensA GYHKIIOHYBaHHA IPOrpaM;

— opranisaliga mpoiiecy po3pobKu € HefoCKOHaJI0 abo Mae Hego-
CTATHE KepyBaHHA 3 60Ky MeHemKepa IIPOEKTY pecypcaMu (JTIOACHKUMU,
TexXHIYHMMU, IPOrPAMHHMH T4 iHINUMHK) i INTAHHAMYA TeCTYBaHHA I iHTer-
pamii eieMeHTiB IPDOEKTY.

IToMuNKM BUHMKAIOTH Hifl Yac po3poOKU IporpaM Ha eTanax KHUTTE-
BOT'O IUKJY. PO3TyIAHEMO 1X HUXKUe.

Eran ananisy sMmor. ¥ BusHaueHHI BXifHoi KoHIennii cucrtemMu ra
OIMCY BXiTHMX BMMOI' 3aMOBHHKA BUHUKAIOTH IOMUJIKY aHANITHKIB, KOJIH
BOHM GOPMYJIIOI0TH cnenudikanii BepXHLOTo PiBHA i 6yAyIOTH KOHIENTY-
aJILHY MOJZeJIb IIpeaMeTHOl objacri.

XapaKkTepHUMH IIOMHUJIKAMH 1,5OI0 €TAIY €!

— HeaZleKBaTHICTh onucy cruenudirkaniaMu BUMOr KiHIIEBUX KOpPHC-
TYBaYiB;

— HeKOpeKTHicTh cnenudikauil Bsaemo/il mporpamMmHoro sadesneveH-
H4A 13 cepenopuiem GyHKIioHyBaHHA a60 3 KOPUCTYyBaYaMU;

— HeBiAIOBiIHICTE BUMOr 3aMOBHHKA 10 OKPEMUX i 3arajJbHUX BJa-
CTUBOCTE!H HPOrpaMHOro 3a0e3IeueHH;

~- HEKOPEKTHiCTh OITHCY GYHKIIOHAIBHUX XapaKTEePUCTHK;

— Hesabe3NeueHICTs IHCTPYMEHTANTBHIMY 3ac00aMU MIATPHMKY yCix
acIeKTiB peasisallii BEMOT 38MOBHMKA TOILIO.

Eran npoeKTyBaHHA KOMIOHeHT. [JloMuaKu mij yac npoexkTyBaHHSA
KOMIIOHEHT MOXXYTh BUHHUKATH IIPH OITKCI aJITOPUTMIB, JIOTiKN KepyBaHHA,
CTPYKTYD JaHWUX, iHTepdelici, JOTiKY MOAEIIOBAHHA IIOTOKIB faHUX, GOP-
MaTiB BBeJleHHS — BUBEAEHHS TOIO. B OCHOBI ITMX IIOMMJIOK JIEXKATh
nebexru cnenudikaliil aHaIiTUKIB TA HOMUJIOK TPOEKTYBAJBHUKIB. o
HUX HAJeKaTh IIOMHJIKH:

— BU3HaYeHHs inTepdeiicy KOpHUCTYBaya i3 cepeoBHUILIEM;

— onucy dysxnii (HeagexksaTHOCTI OPMYIIOBaHE y IPOEKTL METH Ta
3aBJIAHE OKPEMMX KOMITIOHEHTIB, 1110 BUABJIAIOTHCS IIPH IIePeBipIli MPOEKTY);

- BU3HAYEHHS IIPOIecy onpaiiosauud indopmanii abo 3B’ a3kiB Mix
nponecaMy (HACHiLOK HEKOPEKTHOro BU3HAYEHHS B3a€EMO3B’ A3KiB KOMIIO-
HEHTIB Ta IIPOIeciB); .

— BHU3HaYeHHA JAaHMX 1 IXHIX CTPYKTYP AN OKPEMHX KOMIIOHEHT Ta
IporpamMHoro 3aGeaneyeHHs, 10 B IIJIOMYy HEKOPEKTHO 3aJaHi;
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— ONHMCY AJIrOpuTMiB MOAYJIB Ta IXHBOI JIOTiKH, IO HEKOPEKTHO
BH3HAYEHi B TOJAHOMY IIPOEKTI MOAYJ;

— BM3HAYEHHHA YMOB BUHHKHEHHS MOXKJWUBHAX IOMUJIOK Y IIPOrpaMmi;

— 3 MPWYWHU NOPYHIEHHA NPUHHATHAX JJIS MPOEKTY CTAHAAPTIB Ta
TEXHOJIOri .

Eran xoxyBamma i mamaromxenna. Ha nanoMy erari BUHMKAIOTH
NOMWJIKH, LIO € pe3yabTaToM AedeKTiB HpoeKTyBaHHHA, IIOMHUJIOK IIPO-
rpaMicTiB Ta MEHeI KepiB IIpoIecy po3poOKH i Hanaroienu:A. Ilpuunnowo
TIOMHJIOK €:

— Oe3KOHTPOJIBHICTL JOINYCTHMOCTI 3HaAYeHb BXiAHHX IIapaMeTpis,
iHaexciB MacuBiB, mapamMerpiB MUKJIIB, BUXIAHUX Pe3yJbTATIB, ALJIEHHS Ha
0 Ta iH.;

-— HempaBHJbHA 00pOoOKA HEpPeryasapHHX CUTyallill mif uac aHaIi3y
KOJIiB IOBepHEHHHA Bif HiAnporpaM, GyHKIii, 10 BUKJIUKAJIUCE, TOLIO.

— MOpYIIeHHA CTaHAapTiB KOAYBaHHA (IIOraHi KOMeHTapi, Hepanio-
HanbHE BUAIJIEHHS MOAYJiB i KOMIIOHEHTIB TOIIO);

— BUKOPUCTAHHA OZHOIO iMeHi /IJIA MO3HAYEHHA KiTbKOX 006’°€KTiB a60
KiTBKOX iMeH Ha ITO3HAYEHHA OHOTO 00’ €KTa, He3a{OBLILHA MHEMOHIKa iMeH;

— Hey3roJKeHe BHECeHHS 3MiH y nmporpamy KibKoMa po3poOHMKa-
MH TOILO.

Eran recryBanus. Ha upoMy erani noMuiaKu QOIyCKawOTh TecTyBaui,
a TaKOX IIpPOrpamicTH, BUKOHYIOUH TEXHOJIOrii 30MpaHHA i TeCcTyBaHHA,
BuOOpPY TecToBHX HabOpiB 1 crnenapiis TecTyBaHHA Towo. BigMosu mpo-
rpaMHOro 3a0e3Ie4YeHHs, BUKJNKAaHI IOAiOHMMH IOMHUIKAMH, MAIOThL BH-
ABJNATHCA i He BiAOMBATHCS HA CTATHCTHI[l HOMMJIOK Ta BLIMOB KOMIIO-
HEHTiB i nporpamMuoro 3abeslie4eHHA B I1JIOMY.

Eran cynposomaxennn. IIpu cyupoBoakenHi nporpamaoro 3abearie-
YeHHSA NPUYHHOIO IOMMJIOK € Ae(DeKTH eKCIayaTaniiHol JoKyMeHTallil,
cnabki mokasHuKK moaudikoBaHOCTI i 3po3ymMinocTi mporpaMmuoro sabes-
TIeYEHH, a TAKOXK HEKOMIIETeHTHICTS 0cif, BiANOBifaNbHHK 32 CYyIIPOBiL
Ta/ab0 yHOCKOHAJIeHHS IPOrpPaMHOro safeslnedvyeHHs. 3aJ€XXKHO Bij cyT-
HOCTi BHECEHUX 3MiH Ha IIbOMY €Talli MOXKYTbh BUHHKATH IPAKTUYHO OYIb-
SIK1 IOMUJIKY, aHAJIOTiUHI paHiIe nepeiueHNM IOMHJIKaM Ha IIONepeaHix
eTanax.

Vi moMuiky, 1[0 BUHUKAIOTH ¥ IPOrpaMax, IPUAHATO HigpoaaiasaTy
Ha KJjacu [8]:

* JoriuHi i GyHKIioOHATBHI TOMUITKY;

* IIOMUJIKM OOYHCIIEHE | Yacy BUKOHAHHS;

* IIOMUJIKY BBEJIeHHA — BHUBEJEHHA I MaHINyIIOBaHHS TaHUMMH;

* moMuaKM iHTepdeiicis;

* IOMHJIKH O0cAry Ta iHmri.

JloriuHi noMuNKY € IPUUYNHOIO MOPYLUIEHHS JIOTIKK AJITOPUTMY, BHYT-
pimrabol Hey3romKeHOCTi BMIHHMX B OIepaTopax, a TAKOXM IPaBu 1po-
rpaMyBaHHsA. PYHKIIIOHAJBHI IIOMUJIKM € HACJIIAKOM HEIpPaBUJIbLHO BU-
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3HauYeHuX (PYHKIii, HOPYIIIEHHS HOPAJKY 3aCTOCYyBaHHA a00 HEIIOBHOTH
peanisairii ix Toino.

IToMuaKHN OOYHCIIEHh BUHHKAIOTH Uepe3 HETOUYHOCTI BUXiTHUX BaHUX
i peanizoBanux GopMyJI, HOXNOOK METOAIB, HEIIPABIJIHHOTO 3aCTOCYBAHHSA
onepaiiii obunciaenp abo omepanais. IIoMUIKK Yacy BUKOHAHHS 10B f-
3aHl 3 HesabesneueHHAM HeoOXiHOI IMIBHAKOCTI oOpoOKM 3amuTiB abo
Yacy BiiHOBJIEHHS IIPOTDAMH.

IloMuiKyn BBeleHHA — BUBE/[eHHSA i MaHinyJIOBaHHS JaHUMMU € Ha-
CHiKOM HeaKicHOI MiZrOTOBKY AaHUX AJA BUKOHAHHSA IIporpaMu, 360iB
mix yac 3aHeceHHd ixX Ao 6a3u gaEux abo mig yac YUTaHHA 3 Hel.

Tlomunku inTepdeiic, HameKATh A0 MTOMUJIOK B3aEMO3B A3KY OKpe-
MHX eJIeMeHTiB OAWH 3 OJ(HUM, 110 BUABJIACTHCA NiJ Yac mepegadi JaHUX
Mi’>X HUMH, a TAKOXK IIPH B3aeMO/ii i3 cepenoBuiliemM QyHKI[iOHYBAHHA.

IMomunku obeAry HaJeKATh A0 JAaHUX i € HACTLAKOM TOTO, [0 peai-
30BaHi MeTOAM AOCTYNY i poamipu 6a3M JaHHX He 3aJOBOJBHAIOTh 00CATiB
ingopmariii i iHTeHcuBHOCTI i 0OpOOKH.

Hageneni ocuoBHi KJlacm NOMHUJIOK BJIACTHBi 6araTsoM THIAM KOM-
IIOHEHT IIpOorpaMHOro 3abesnedyeHHS i BUSABNAIOTHCS BOHH B IIporpaMax
mo-pisgomy. Tak, y pob6oTi 3 6a3010 JaHUX BHHHKAIOTH MOMHJIKH TIDEI-
CTaBJIEHHS i MaHIMyJIIOBAHHA JaHUMH, JIOTiYHi MIOMHJIKH B 3aBJJaHHi IIpH-
KJIAAHKUX OPOUeAyp oOpoOKYM naHKX Ta iH. Y mporpaMax o64McIIIOBaJILHO-
ro XapaxkTepy NepeBa’sKaloTh IOMUJIKHN 00UNC/IeHb, & B IporpaMax Kepy-
BaHHA i 06pOOKHU — JsoriuHi i hyHKIIOHANBH]I DOMUIKY, ¥V IPOTPAMHOMY
3abesneyedHHi 3 MHOXKMHN PiBHOIIJIAHOBUX NIporpam peasisauii xinpkox
GyHKILiT MOXKYTE OYyTH ITOMUJIKY KinbKkox Tunis. Ilomuakny inTepdeiicis i
IOPYIIEHHs 00CcArY XapaKTepHi AJA nporpamMHoro 3afesnedyeHHA Oyiub-
SIKOrO THITY.

AHaniz MOXKJIMBHX THUIILB NOMHJIOK y IporpaMax € HeoGxizHoo0 yMo-
BOIO CTBOPEHHS IJIAHIB TecTyBaHHA i MeTOAiB TecTyBaHHSA A 3abesme-
YeHHS IPAaBUJILHOCTI IpOrpaMHOro 3abes3rneueHHs.

Ha cyuacromy eTani po3BUTKY 3acofiB migTpHMKKM pO3pOOKM Hpo-
rpamuoro 3abesneueHud (CASE-rexHomnorii, 06’ekTHO OpieHTOBaHI MeTO-
IN Ta 3aco0y NMPOEKTYBaHHS MojeJsieil i mporpam) mepeabavaioTb Take
IIPOEKTYBaHHA, IPH SKOMY IIporpaMHe 3abesnedyeHHs 3aXUIAETHCS Bif
Hai6iJabIl TUIIOBHX IOMHJIOK i THM caMuM 3amobiraeTeCcA ITOSBA TIPO-
rpaMHUX JedeKTiB.

7.4.2. 38’A30K HOMHJIKH 3 BiIMOBOIO

HasBHicTh NIOMHJIKH B IPOI'paMi, K IPaBuJIO, IPUBBOAUTE 40 BigMo-
BH mporpamMHoro 3a0esmedueHHA, KOJM BOHO GQyHKIHionye. [insa ananizy
NIPUYUHHO-HACAIIKOBUX 3B’ A3KIB “IOMMJIKa—BiAMOBa” y MpOrpaMHiit kom-
ITOHEHTi € TaKl IiAXoaHn:

* igeHTHQiKaIid HeZOJiIKIB Y TEXHOJOTiAX MPOEKTYBAaHHA i Iporpa-
MYBaHHS;
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* B3a€MO3B’S30K HEJIOJIiKiB HpoIlecy IpOeKTyBaHHS i MOMHAJIOK, SKi
JIOIYCKAaE JIIOINHA;

+ KJacudikamisa BigMoB, HeONIKIB i MOMKJINBUX IOMUJIOK, a TAKOMK
AedeKTiB Ha KOKHOMY eTalli po3poOKH NpOrpaMHOro 3abe3neyenH;

+ 3icTaBJIEHHA IIOMWJIOK JIIOAWHY, SKi IPUIIYCKAIOTHCA HA BH3HAaYe-
HOMY eTalli po3pobKH, i gedexTiB B 06’€KTi AK HACAIAKY IOMHJIOK CIIe-
nudikanii IpoeKTy, MoJeieil mporpaM i mox.;

* CTBOPEHHA METOHOJIOTiI IPOEKTYBAaHHA, L0 Nepeadadace mepeBipKy i
3aXHCT BiJi IOMIJIOK Ha BCiX eTamax JXKUTTEBOrO IUKJy IPOrpaMHOro 3a-
fe3nevyeHHs, a TAKOK BUABJIEHHA JlePeKTiB HA KOKHOMY eTalll po3po0KH;

* gicTaBiieHHA JeeKTiB Ta BifMOB NpOrpaMHOro 3abe3nedyeHHsa Aad
Po3pobKH cHCTeMH iXHiX B3a€MO3B’A3KiB i MeToAnKa Jokasisanii, 36opy it
aHaJnisy iHdopmariil npo BigzMoBH i gedexTH;

+ po3pofKa MiAXOAIB 0 AOKYMeHTYBaHHA BHIIPOGOBYBaHb POTpaM-
HOTO0 3a0e3neYyeHHA.

KinueBa Mera aHaisy HacJAiZKOBUX 3B’A3KiB “nomuaxa—sBizMmosa”
MoJisira€ y BU3HAUYEHHi MeTOAiB Ta 3ac0o0iB TeCTyBAHHA i BUsABJICHHSA ITOMH-
JIOK BU3HAYEHUX KJIacCiB, KPHUTEPilB 3aBepINEeHHS TeCTYBaHHA HAa MHOYKUHI
HaOopiB KaHUX, a8 TAKOYK BUSHAUEHHS IIUIAXIB YOCKOHAJIEHHA OopraHisaiii
TIpoliecy Po3poOKH, TeCTYBaHHS, CYIIPOBOAY ITPOrpaMHOro 3abe3rneyeHH .

Hasenemo Taky kJjaacundikaliito BiiMos:

— amapaTHi, IpH SKHX 3araJILHOCHCTEMHe IporpamMHe 3abe3neyeHHA
He npaie3ilaTHe;

— indopmanifini, BUKJINKAHI HOMIJIKAMH ¥ BXIIHUX NaHUX Ta indop-
MallilHMX CTPYKTypax, y TOMY YHCJII IpH [IepeAadi JaHHX KaHAJAMH 3B’ A3~
Ky, B 3008X IPUCTPOIB BBeIeHHS (HACTIIOK atapaTHUX Bif{MOB);

— epraTU4Hi, BUKJUKaHI TOMHJKAaMHU ollepaTopa B Mioro B3aeMojil 3
MalIWHOIO (IIf BiJMOBa € BTOPHMHHOIO BiIMOBOIO i MOKe IIpH3BECTH A0
indopmaniiinoi abo pyHKIioOHANBHOI BiIMOB);

— [OporpamHi, Ip1 HAABHOCTI IOMUJIOK T& 1HILI.

Jeaxi moMHUIKHM MOXKYTh OYTH HACJIJKOM HeAOpoGOK ITijl yac BU3HAUYCH-
Hs1 BUMOT, IIPOEKTY, TeHepaIlil BUXiziHoro koay abo fokymenrartii, a 3 inmoro
OOKY, BOHH IIOPOAXKYIOTHCA B ITpoIleci po3poOku mporpamu abo mig uac po3pos-
KW iHTep(deiiciB okpeMux ejieMeHTIB mporpamu (MOPYILIEHHS NOPAOKY mapa-
MeTpiB, MenIre abo Gisbine napamerpis Tom). Ha puc. 7.3 noxasaso mofitHi
BUINAAKU IOMIJIKOBUX CUTYallill I IpUUMHM IXHBOI TIOSABH B KOMKHiH po3poOliri.

7.4.3. Jlxepesa IOMMUIIOK

IToMuUNKHU MOXKYTH BUHHKATHU MMijJ 4ac POo3poOKH NPOEKTY, KOMIIO-
HEHT, KOAY, JOKYMEHTAaIlii, TOOTO BUABIATUCA B KiTBEKOX Micusx p03p06-
KK abo cynpoBoay.

Jleski mnoMUIKA B HporpaMi MOKYTE OYTH HACJILKOM HeJOpOGOK IIix
Yyac BU3HAYEHHS BHMOT, MPOEKTY, reHepalii Koxy abo JoOKyMeHTamii. 3
iHIIIOrO GOKY, HOMHMJIKH MOPOMKYIOTHCA B NPOILECi po3pobKu nporpaMu
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l¢———— HexopexTna, nponyniera abo HeicCHA BAMOra

7 HexopexTHa a60 He3po3yMija TPaHCHAAMIA

Amnainis BuMor

IfpoexTypanss i 4¢— HekopekTHa a6o HeAcHa cnenudikania mpoexkTy
CHCTEMH

l4—— HexopekTHa abo HesAcHa cunenudikania mpoexty
IIpoexryBanus
nporpam 4———— TloMHAKOBa iHTepnpeTanis IPOeKTy CHCTEeMK

l¢————— HexopexkTHa JOKYMeHTANid
Buxkonasna l¢——— IloMuaKoOBa iHTEpOpeTALiA MPOEKTY CHCTEMH
nporpam

j¢————— HekopekTHi cunrakcuc a6o ceMaHTHKa

. u |¢——— HemnosHi Tectn nponeayp (abo 3 nedexramm)

InTerpaniiine

TeCTYBAHHS :7 Hosi moMHUIKKA B IepeBipeHNX eJIleMeHTax

Cucremse \¢———— Herosni TecTr nmponeayp a6o KoMmoHeHT
TEeCTYBAHHS

l¢—————— HekopeKTHA KOPHCTYBAJIBHUIBKA JOKYMEHTANiA
li4— Crnabxo BimoOpakeHUil JTIOACHKUHA YUHHUK
CyupoBoaKeHHA (g————— HoBi NOMHIKM y 3B 3Ky 3 KODUTYBAHHAM
sacrapisnx 06'eKTiB

[ ¢— 3MmiHeHi BuMOrHn

Puc. 7.3. BuaM MOMHMJIOK HA €TANAX SKHTTEBOTO IHHKJIY CHCTEMH

abo inrepdeiicis i eremenTiB (HanpurIan, Npu NOPYIIEHH] NOpALKY 3a-
JaHHA [TapaMeTpiB 3B’A3Ky — menIre abo 6inblre, Hi’k 1oTpidHO, TOIIO).

IIprunHOI TOABY ITIOMUJIOK YACTO € HE3PO3YMiNicTh BUMOI' 3aMOBHH-
Ka i1 HeTouHicTh IXHBOI crenudikallii B JokyMeHTax npoekty. lle npu-
3BOAUTH [0 TOTO, 10 pPeajisyloTbcsa nedaxki QyHKII cucTeMu, AKi OyayTs
MpallOBaTH He TaK, AK BUMArae 3aMOBHHUK. ¥ 3B’fAA3KY 3 IIMM BUpPOOJIH-
IOThCA JOMOBJIEHOCTI 3aMOBHHUKA 3 PO3POOHHUKOM AJIA YCYHEHHA HEIopo-
3YMiHHS #I YTOUHEHHS BUMOT JO CUCTEMU.

Komanjga po3spo0HHKIB cucTEMM MOXKe TAKOM AONYCTUTH IIOMUJIKY B
cuHTaKcuci i cemanTuii onucy cucremu. KoMmuinaTrop Bigmykye mogioui
TNOMUJIKH J0 IIo4aTKy poboru nporpamu. Ilpore pesiki moMuiku mMoxxke
6yTu He BUsBJIeHO. Hanpukiaj, SKILO CUHTAKCHUC ONEPATODiB NIPaBUJIb-
Huil, a geaki ingexcu abo 3HaueHHA 3MIHHUX IIUX oIepaTopiB — xu6Hi.

IIpaBunsHO BiATpPaHC/AROBaHA IIpPOrpaMa MOXKE TAaKOXK BHAABATH MO-
MUJIKH, AKIIO IJIA i BUKOHAHHA HENIPaBWJILHO 3a8aHO JeAKi PpaHuYHI yMO-
BU. AHAJIOriYHA CUTyallisl BHHUKAE, AKIIO BUKOPUCTOBYETHCS IIOBTOPHA KOM-
MIOHEHTAa, 3HAYECHHS IIapaMeTpPiB 3BEPHEHHHA N0 AKOi 38JJaHO HeIPDaBUJILHO.
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Buxopgsaunm 3 TOro, MO KOXHA OPraHisanis 3 po3poOKH MpPOrpaMHOro’
3abe3neueHns (0COBIMBO 3aTATLHOCUCTEMHOTO IPU3HAYCHHS) CTHKAETD-
ca 3 mpobieMaMu TECTYBAaHHS JJIf MONIYKY IMOMHJIOK, BOHA 3MYIIEHA
KJacupikyBaTH TUON DOMHJIOK 1 BU3HAYATH CBOE CTABJEHHS A0 IHX I1O-
muiok. Ha ocroBi Gararopiunoi misinbHOCTI B. rajgysi CTBOpeHHsA MpPO-
rpaMHoro 3abeaneuenHs OaraTo GipM nMponoHyBaau ¢BoI0 Kiaacudikaiio
TIIOMHJIOK, XaPaKTePU3yIOUH IXHIO ITOABY i KITbKOMa KyTaMH 30pY: IIPO-
Liec po3po0KH, PYHKIIII ITPOEKTOBAHOI CHCTEMH, THIIOBE AUIAHKH i Ail. BimomMo
4yyMaso nigxozis a0 kiaacudikailii NOMUIOK, PO3rIAHEMO JeAKi 3 HUX.

@Dipma “IBM” poapobuia maxig ao xaacudikamii NOMUIOK, HA3BAHMI
OpTOroHaJILHOIO Kiacudikaitiero nedektis [14]. Iligxin nepeabauae posGUBKY
MTOMUWJIOK 3a KAaTeropiaMu i3 cTyneHeM BifOBiIANBHOCTI 32 HUX PO3pOGHUKIB.

Cxema kyacudikallii € npoayKTo- i opranisamiiiHo HezasexHa i Moxe
3aCTOCOBYBATUCS Ha BCiX cTafiAX po3po0KH MPOrpaMHOro sabesmedeHHs
pi3HOMAaHITHOro NpuU3HaYeHHA. ¥ TabJa. 7.2 XA€ThbCA CIHMCOK IIOMHUJIOK
BiamoBigHO Ko AaHOl KJacu@ikamii. ¥ Hill po3poOHUKY HALAETbCH MOMK-
JIUBiCTh ieHTU(IKYBATH He JUMIe THUIH NOMUJIOK, a ¥ Micus, B SKMxX
nponyuieHo abo 3pobieHo TOMUAKHU, [IpomnyiiieHa moMMmIKa, SK IIPaBUIIO,
3acBifuye, 10 HeMae pPe3yJbTary, AKIIO B NporpaMi € Heinmimiamizosana
3MiHHa a6o iHimianizoBaHiil 3SMiHHIN HaZlaHO HeMPAaBUJIbHE 3HAYEHHA.

Tab6auys 7.2. Oproronanbna knacudikauin nedexrin, snxonana IBM

KoHTekcT NOMHIKH Kaacudirkanisn nedexrin

PyHKIiA ITomunkm inrepdeiiciB KiHIEeBUX KOPHCTYBadiB nporpam-
HOro 3afe3neyeHHs, MO BUKJHKAIOTHCH anapaTtypoi abo
OB’ 538”1 3 II0GANBHUMY CTPYKTYPAMH JAHHUX

Iarepdeiic Ilomunku y B3aeMozii 3 iHITMMK KOMITIOHEHTAMH, Yy
BHKJHMKAaX, MAaKpPOCaX, Kepyluux 6aokax abo B CIUCKY
napaMeTpiB

Jlorika ITomunkn B nporpaMHii Jsorini, He oxonjeHii Bamiga-

1i€10, a TAKOXX Y BUKOPMCTAHHI 3HAYEHbL 3MiHHUX

ITpucsoroBaHHA TloMunku B cTpykTypi Aanux abo B iHiniamisanii
3MiHHHX OKPEMMX YaCTHUH TPOrpamu

3alUKJIIOBAHHA IloMunku, BUKJIMKAHI pecypcoM 4acy, peajlbHUM da-
com abo mozinom uacy

CepegoBuuie IToMmunkn B perrosuTopil, B KepyBaHHi 3MiHamMM a6o B
KOHTPOJILOBAHUX BEPCiAX MPOEKTY

Anropurm Ilomuakn,noB’si3ani i3 3aGeaneyeHHAM edeKTHBHOCTI,
KOPEKTHOCTi aJiropuTMiB abo CTPYKTYp AaHUX CHCTeMH

JloxkymeHTania IIomMuiku B 3anucax JOKYMEHTIB CYIpPOBOMKeHHA a6o
B mybaikaniax
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OpToroHaJbHICTh CXeMH KJIacH(piKalii mojasarac B TOMY, 0 OYAb-AKHKH
ii TepMiH HaJIeKUTH KO TOYHO OfHiel KaTeropii. [HuMMu cioBamMu, mpocre-
JKYBaHA IIOMIJIKA B CUCTEMi Ma€ OYTH B OTHOMY 3 KJIACIB, IO A€ MOYKJIMBICTL
JBOM PO3pOGHMKAM KJIAaCHU}iKYBATH IOMIMJIKU ONHAKOBUM UHHOM.

I'padi Byu (1997 p.) [14] onucas migxia no kaacudikanii noMmunox,
BBiBIIM KisbKa KaTeropiil sHaiifennx nmommiok. Ha puc. 7.4 mokasanHo
cxemy i Mozesb Kaacudikanii moMuiIoK sa TpbOMa BUMipaMHu:

— Micile nepeGyBaBEHA NOMUIKHA;

— TUN IOMHJIKH;

— XapaKTep (IPOIIYCK, HESICHOCTi, HEIIpaBUJILHOCTi, 0OMiH TOII0);

IIpu npomy SW nosnauae nporpamse 3abesneuents, a HW — anapaTypy.

Cuennbikania/||  [Ipoexr Cepenosune/ OKyMeHTaLin
BUMOI'M po Koﬂ' DATPNMKAa n 4 I
Bopuimui Jlorika

Bumoru a6o HW-inrepdeiic| | pponecu ObuncieHna Tecr HW

creuudikanii

SW-inrepdeiic

Onuc paHux

Kepysanna Tect SW

i _{ |1uTepdeiic Onuc Mooy IiB NAHNMEA Iarerpanis SW
:ﬁz:: Honaty KopucTyBaua | | Onuc Jorixu Peanisanis 3acobu pospobru
Onuc pynxiii IMepesipka Turepdeiic
TIOMHJIOK
CranpapTu

|

Meroan kiacudikaunil Aas NomMyKy IOMHUJIOK |

Puc. 7.4. Kaacudiranis nomunox 3a Byuem

Dipma “Hewlett-Packard” sacrocoByBana kiacupikaniro By4a, micas
Yoro BCTAHOBUJIA IIPOIleHTHE CIiBBiIHOIIIEHHA TOMMUJIOK, 110 BUABJIAKOTh-
cd B MporpamMHoMy 3abesNedyeHHi Ha crazisx pospobku (puc. 7.5) [14].

Y kepyBaHHI TaHAMH

VY nokyMewnTanii

B ofunciaeHHAx

¥ Bumorax

B anaparypi
¥V norinoi .
B inrTerpanii

Puc..7.5. IlponenTHe cHiBBigHOmEHHS JIOMHIOK NPH PO3po6ui nporpamMHOro
3abeameueHHA
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7.5. Tectu mporpam i cucrem

Jlia nepeBipKyM NpaBUIBHOCTI MPOrpaM CHEIiaJbLHO PO3POBIIAIOTE-
cs tectH i Tectori gani. ITig mecmom posyMioTs eBHY nporpamy, IpH-
3HaYeHY AJIA NepeBipKM Npales3gaTHOCTI iHIIol IPOTpaMHu i BUABIEHHA B
Hiil TOMMIKOBUX cuTyaliii. TecTOBYy NepeBipKy MOMKHA MPOBECTH TAKOMK
IUIAXOM BBEJAEHHS B IPOTpamy, IO IlepeBipA€eThCA, JOJATKOBUX oIepa-
TOpiB, AKi 6yAyTh curHaKi3yBaTH npo nepebir BUKOHaHHA ii i ofepsxaH-
Hs pe3yJIbTaTiB.

Tecmoai dani cnyryioTs 4 nepeBipKH poboTH CHCTEMH i FOTYIOThCA
[0-pPi3HOMY: TeHepaTOPOM TeCTOBHX AAHWUX, IPOEKTHOIO rpyIoi0 Ha OC-
HOBi JOKYMeHTiB a60 daitniB, kopucTysadem is cnenudikalrii BUMOr TOmIO.
Iyxe yacto po3pobasaroThes cneniaibHi GOpMH BXiJHHUX JOKYMEHTIB, B
AKHUX Bio6parkaeTbcA NpoIeC BUKOHAHHSA ITporpaMu 3a JOIIOMOIOIo Tec-
TOBUX NAaHHUX.

7.5.1. Buau recris
€ raki Buju TecTiB nepesBipKu:
IIOBHOTA (byHKIii;

* y3roJsKeHicThb iHTepdeiicin;

* CTPYKTypa mporpamn;

+ 00YNCIIeHHA 1| KOPEKTHICTh BUKOHAHHS (PYHKIIMA;

* NIPaBUJIBHICThE QPYHKNiIOHYBAHHA B 3a/laHUX YMOBaXx;

* HaAIMHICTH BUKOHAHHA [IpOrpam;

+ e()eKTHBHICTb 3aXHCTY Bij{ 3001B anapaTypu i HeBUABJIEHUX ITOMIJIOK;

* 3PYYHICTB 3aCTOCYBAHHSA, CYIIPOBOJXKEHH A TOIIO.

TecToBi faHI roTYIOThCH AK ANA HNEPEBIPKY OKPEMMUX NPOrPaMHBX
€JIeMeHTiB, TakK i A8 Py nporpaM abo KOMILJIEKCiB Ha cTagifax Ipouecy
pospobku. Ha puc. 7.6 HaBegeHo kuaacudikanioo recTis nepesipku 3a
06’eKTaMU TeCTYBAHHA HA OCHOBHHX CTaAifAiX pO3POOGKU.

Bararo tumnis TecriB rorye caM 3aMOBHUK JAJIA NepeBipku poGoTun
nporpamMHol cuctemMu. CTpyKTypa # 3MicT TecTiB 3ajeskaThb Bij BUAY
TeCTOBAHOTO eJeMEHTY, AKUM MOXKe OyTH: MOAyJb, KOMIIOHEeHTAa, I'pyna
KOMIIOHEHT, niacucrema abo cucrema. JleAki TecTH 3asexarTs Big MeTH i
HeoOXiAHOCTL 3HATH: UM IpAIIOE CHCTEMA BiJIMOBIAHO 10 il NPOCKTY, Uuu
3aJJ0BOJIEHO BUMOI'H 1 uu Gepe y4yacTh 3aMOBHHUK y TepeBipui poboru
TecTiB, Iy npoBe/leHHS TeCTyBaHHA CTBOPIOETHCA ClelialpHa KOMAaH-
Ia (rpyna) recrysauis.

3anexHO BiJl 3aBAAHD, [0 CTABJIATHCA Iepes TECTYBAHHSM IIPOrpam,
Il KOMaHAa CKJIafia€ TeCTH NePeBipKH NPOMiXKHUX Pe3yJsIbTATiB IIPOEKTY-
BaHHA eJIeMEHTIB CHCTEMH Ha CTafifAX }KUTTEBOro IIUKJAY, 4 TAKOX CTBO-
PIOE T€CTH iCHATIB OCTATOYHOrO KOAY CHCTEMH.
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TecryBaHHA TecTyBanHA TectyBanasa TecTyBamus iz
cnenudikamiit nporpam KOMILJIEKCY yac BUIIpoOyBaHb
TecTHn mepeBipku: Tectu nepesiprn:| |Tectn nepesipkm: TecTn meperipku:
— OOBHOTH i —- CTPYKTypH . | — cTpykTYypPH — BignosigHOCTL
Y3TOAKeHOCTL N IporpamMu; KOMILJIEKCY; N BHMOTAM;
GyHKIIH; — obuncnens i — imrepdeiicy ~— 3PYYHOCTI
— y3rojyKeHocTi nepeTBOPEeHHA KOMITOHEHT; YCTaHOBKH
inTepdeiicis HaHUX; — obMesKeHb pobouoi Bepcii;
— IOBHOTH o nam' ATi; — poboru
BHKOHYBAaHHUX — TPHBaJOCTi KOMILJIEKCY Ha
byHKIINA KODHCTYBaHHA, YCTATKYBaHHI;
— TIOBHOTH — 3PYYHOCTI
PO3B ABAHHA inrepdeitcy
3aBAAHDL KOpuCTYBaya;
KOMILTEKCY — 3pY4YHOCTI
mozudikamiit i
CYIPOBO/IKEHHSA

Puc. 7.6. Knacugikanisa tectiB nepeBipku

Tecty inTerpoBaHoi cucremu. TecTu 718 lepeBipKM OKPEMUX €J1EMEHTIB
CHCTeMH i TecTH iHTerposadoi cucTeMu MalOTh 3arajibHi i BigMinHI puch.

Tak, Ha puc. 7.7 AK IPHUKJIAJ HaBeeHO KPoKM craiil inTerpamii
CHCTEMH 3 TOTOBHUX IIICJS TECTYBAHHS €JEMEHTiB, 3aJaHO 3B’A3KH MIX
KPOKAaMH TECTYBAHHSA, K IHTErpYyIOTHCA IIPOrPaMHOI) CUCTEMOIO.

EneMeHr
1 Cnenundiranii Bumoru go Bumoru Crnepudiranis Cepeposuiie
[ IPOEKTY byHKUiE no I13 BHMOT KOPHCTYBAYA
B
: v v v v ¥
)
g ps—
N VHKLi0- i > (!
5 | Enemenr _>11_1’_1_‘9le3 HAMBH] | Buxonasui -PTecT,“ N '_I‘ov’ru
- 2 uiitai Tectn TecTH npuiiMasus igcranauii
[ TECTH
o
o
g g 4
8 InTerpania Tepesipka Bepudikauia, [pmitmanas  Buxonmauns
B eJeMeHTiB dyHKILin BaJyiaiist cHcTeMu CUCTEMU
Enement
N

Puc. 7.7. TecrH i cranii inTerpaniiHOro TecTyBaHHus

s KOXHOTO KPOKY KOMaHZA TeCTyBauiB roTye TecTd i Habopm Ja-
HHX, [0 BHKOPUCTOBYIOTHCS AJI IEPEBiPKY CTaHIB IHTErPOBAHOL CHCTEMH
i BiznosigHOCTI NpUitHATUM O0OMEXKEeHHAM HA KOXHOMY Kpoli Ta BUMO-
raM J0 eJleMeHTa TeCTYBaHHS.

Tlepmuit KPoK IbOTO HpOLlECY — iHTerpania enemMeHTiB, IO I'PYH-
TyeTheA Ha inTerpailifiHuX TecTrax, yrBOPIOBAHUX 3a crnelubikaniaMu 1po-
exTy. PoarisHemo 1et Kpok AoKjaajAHiIIe Ha npuKIaxi cxemu (puc. 7.8)
inTerpaunii oKpemMux eJeMeHTiB.
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F
TecryBanaa
iHTerpauii enemenTin
A B C DE,G

Puc. 7.8. InTerpaniiine TeCTyRaHHA KOMIIOHEHT

KoxxHa KoMmoHeHTa IIi€l cxeMu TecTyeTess OKpeMo Biff iIHITHX KOMIIO-
HEHT 32 /J0OMOI'0X0 TeCTiB, AKi BKIIOUAIOTh HAGOPH JaHuX i cueHapii, cka-
AeHi BignosigHo M0 ixHix THNiB i GyHKUiH, cnenudikoBaHHX y TpoekTi
cucreMH. TeCcTyBaHHSA IPOBOANUTHCA B KOHTPOJBHOMY CepeOBUII[l HA BH-
3HaYeHIN MHOMKMHI TECTOBUX JaHWX TA ONepalliaX, BUKOHYBAHUX HAJ HIMM.

TecTn 3aGesneuyioTs nepeBipKy BHYTPilIHBOI CTPYKTYDH, JIOTIKH i
rPAaHUYHUX YMOB BUKOHAHHA KOXHOI KOMITIOHEHTH.

BianoBigHo Ko HaBeAeHOI cXeMM, CIIOYATKY TECTYIOTCH KOMIOHEHTH
A, B, D HesasiexkHO OJ{HA Bij OfHOT i KOKHA 3 oKpeMuM TectoM. Iliciaa
IepeBipKHM iX BUKOHYETHCA TAKWIl eTall, AK mepeBipka iHTepdeiicip aus
ixHbOl HacTynHOI iHTerpanii, CyTh AKOL HoJArac B aHAJNiI31 BUKOHAHHA
onepaTopiB BUKINKY A —» E, B — C, D - G Ha HMKUNX pPiBHAX rpady:
komnonedTH E, C, G. Ilpu upomy repeadayacrnes, 1m0 3a3Ha4eHi KOMIo-
HEHTW, AKi BUKJIMKaIOTBCH, TAK CaMO Mae GYTH HANAroJ»KeHO OKpeMo.
AHaJIoriuyHO NepeBipsAOTHCS BCi 3BePTaHHA N0 KOMIIOHeHTH F, 110 € yaH-
KO0, KA NOB’A3y€ eJIeMCHTH.

Ilpy bOMy MOXKYTE BUHHKATH HOMHJIKH B Da3i HeIpaBHJIBHOTO 3a-
IaHHA MapaMeTPiB B ollepaTopax BUKJIUKY ab0 Ko 06YHUCII0I0THCA TIPO-
nenypu uu GyHKmii. 3HaligeHi NIOMHIKHK y 3B’ sI3KaxX yCyBalOThCA, A IIOTiM
MOBTOPHO TepeBipAETLCA 3B’ A30K 3 KOMIOHeHTOI0 F v Buraaai “rpittox”:
KOMIIOHEeHTa — iHTepdeiic — KOMIIOHEHTa.

Hacrynuum kpokom TecryBanus cucremu (puc. 7.8) € mepesipka Gysk-
IiOHyBaHHA CHCTEMH 32 ZOMOMOIOK0 QYHKI[IOHANLHIUX TECTiB, KOTPi BKJIIOYA-
I0TB ClleHapii nepeBipkn GYHKITHA i BUMOT 40 HUX. B 0CHOBI IIHOr0 TeCTYBaHHA
JIeXKAaTh NPOeKTHI cienumdikartii Ta GyHKIiOHAIBHI BUMOTH 0 CUCTEMM.
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ITicna nepeBipku cucreMu Ha (QYHKIIOHAJBHUX TecTax Hpe mepe-
BipKa cMcTeMHu Ha BUKOHABYHUX i BUNIPOOYBaJbHUX TeCTaX, OCHOBAHUX Ha
BHMOrax A0 IporpaMHoro 3afeslleyeHHdA, JO alapaTypu i BHKOHYBaHUX
dyuKuii. BunpobysansHoMY TecTy liepenye Bepudikarmis i Baniganis npo-
TpaMHOTO 3abe3mededHA.

TecT nia nepeBipku po6oTH Beiel cucTeMu € cCKRIATHININM, K0 HHOTO
BKJIIOUAIOTRECA Habopy FaHUX AJd NepeBipku QyHKIIA Ha BiJNOBiAHICTD
ixHix onucis Ta BuMor o Hux. Tect BunpoOyBaHb CUCTEMU BiITIOBIHO OO
BUMOT 3aMOBHUKA [IEPEBIPAETCA B pealbHOMY CepeJOBUIL, B AKOMY CUCTe-
Ma Oye BUKOPUCTOBYBATHCH.

TecT iHcTanauil cHCTEMU CAYTye MJA HepeBipKKX BUKOHAHHA BCiel
CHCTEeMH B cepeqoBHIIll KOpHUCTyBaya.

7.5.2. Komauaa TectyBauin

3a GpyHKIIOHAJBLHI i BUKOHaBUi TecTH BizmoBinae po3pobHUK, a 3a-
MOBHUK OiJIbIIe BIIJIMBAE HA CKJIAJaHHA BUIIPOOYyBaJbHUX Ta iHCTANALiN-
HUX TeCTiB.

flx mpaBMJIO, KOMAHJA TEeCTYBauiB He 3aJeKUTh Bif mTaTy pospob-
HUKIB nmporpaMuux cucteM. [leski uieHHn niel KOMaHAN € JOCBIAUEHNMH
TecTyBayamy a6o HaBiTh upodecioHasamMu B nii ranaysi. Jlo Hux Hame-
JKaTh aHAJTITHKY, IPOTPaMiCTH, iHXKEHEePHU-TEeCTYBaul, KOTPi IPHUCBAUYIOTh
yBech yac mpob/ieMaM TecTyBaHHSA cucTeM. BOHH MalOTh ClipaBy He JIMLIE
3i cmenudikaniaMm, a i 3 MeTogaMu Ta 3acobaMu TeCTYBaAHHSA, OpraHisy-
IOTH CTBOPEHHA | BUKOHAHHA TecTiB Ha mamuHi. TecryBayiB BKJIHOYAIOTh
y nporec po3pobKH i3 caMoro II0YaTKy CTBODEHHSA IIPOEKTY AJIA CKJIajaH-
HA TecToBUX HAGODIB Ta cleHAapiiB, a TAKOXK rpadikiB BUKOHAHHA TECTiB.

daxoBi TecTyBayi MpaniowTs pa3oM 3 rpynor ynpaBaiHHA KoHDI-
rypatieto, o6 3abe3neunTy IX JOKYMEHTAIi€I0 Ta IHIITUMHU MeXaHi3Ma-
MU JJd Y3TOAXKEeHOCTL TecTiB Mixk co600 i 3 BUMOTaMM NPOEKTy, KOHPI-
rypanieo ta kogoMm. BorM poapobsisioTh MeTOAH i TpoNeaypH TECTYBaH-
HA. [lo niel KoMaHaM BKJIIOUAIOTHCA JONATKOBI JIIOAU, 3HANOMI 3 BUMOTaMH
cucteMu abo 3 migxoxamu Jo ii po3poObKH. AHAJNITHKIB BKJIIOYAKTh AK
YJjleHiB KOMaHAH, TOMY 1[0 BOHHU PO3YyMiloTh IpobjeMu BU3HAUEHHS CIie-
nu@ikaliii 3aMOBHUKIB. :

Bararo crmeniajicris nopiBHIOIOTh TECTYBaHHSA CHCTEMU i3 CTBOPEH-
HSAM HOBOI cHCTEeMH, B AKill aHaXiTHKH BioOpa)kaloTh moTpedbu Ta MeTy
3aMOBHMKA, NPALIOIOYHA Pa3oM 3 IIPOCKTYBAIbHUKAMH i AOMArao4uch 3’ acy-
BaHHA ifell Ta NMPUHIMIIB po6oTH cHCTeMH, (06 BUKOHATH IOCTaBJeHi
3aBAAaHHA TeCTYBAHHA.

IIpoeKTyBaJlbHUKM CHCTEMHU JOOGABJIAIOTH KOMAHJL TeCTyBayiB mpo-
eKTHi 3aBJaHHA, TOMY IIIO iM BiIOMi IPHHIUIIH JeKOMIO3UIlli CHCTeMU HA
nigcucrem i PyHKIIL, a TaK0K NpUHIALIY IXHBOI poborn. Ilicaa npoek-
TYBAHHA TECTiB i TeCTOBMX MOKPHUTTIB KOMaHJA TeCTYyBadiB MiAKJIIOYAE
NIPOEKTAHTiB IJ1A aHAJII3Y MOMKJINBOCTEN CHCTEMH.
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Tectn i TecToBi creHapii € NPAMHUM BiZzepKajJleHHAM BUMOT T4 IpO-
exTy B migomy. IlepcnexkTuBy ynpasiinasa KoHQirypalli€io cicTeMH BH-
BHAYAKOTBCA came Iiero xKoMaHzoi0. IloMuaKH, AKi Iie TPANAAIOTECS B
nporpami, i 3minu B cucremi Bigo6paarThesa B fOKYMEHTAIlil, BUMOrax,
IIPOEKTi, a TAKOXK B OIMCAX BXIZHUX Ta BUXigHMX Kanux ab6o B iHmMMX
pospobaroBanux apredarrax. Bueceni aminu B nponeci po3po6xu MpuBoO-
AaTh g0 Mopucikamnii tecroBux cueHapiiB abo B 6inpuiift wacTuri HO
aminy miIaHiB TecTyBaHHA. Paxisii 3 ynpasninua xoHpirypamieio Bpaxo-
BYIOTD IIi 3MiHM i KOODANMHYIOTE YIOPAAKYBAHHA TECTiB.

Jo KoMaHAU TecTyBa4yiB BXOAATE TAKO KOpPHUCTyBaui. BoHu oninro-
I0Th OTPUMAaHI pe3yabTaTH, 3pYYHICTS: BUKOPUCTAHHS 1 JIIOJCEKUI UNHHUK,
2 TAKOXKX BHCJIOBJIIOIOTE CBOIO ZYMKY IIPO IPHUHIIMITH POGOTH CHCTEMH Ha
NIOYATKOBHUX €Tallax IPOEeKTY.

YnoBHOBaXKeHi 3aMOBHUKA ILJIAHYIOTH POGOTH AJIA THX, XTO 6yIe BH-
KOPHUCTOBYBATH i cynpoBomkyBaTu cucremy. IIpu 11bOMY BOHH MOMXYTh
IIPUBHECTH JieAK] 3MiHM B IPOEKT, BUKJINKAHI HEMOBHOTOK 3aJ]aHUX BHU-
Mor, i copMyTrOBaTH CUCTEMHI BUMOTH JIJIsl TPOBEAeHHA Bepudikarii cu-
cTeMHU # yXBaJIeHHA pillleHHA Mpo ii FOTOBHICTL T4 KOPUCHICTb.

7.5.3. llaan recTyBaHHA

s nposegeHHs TecTyBaHHs crBoproeThes maaH (Test Plan), B ako-
MY OIIMCYIOThCS CTpaTerii, pecypcH i rpadik TecTyBaHHA OKPEMHX KOMIIO-
HEHT Ta CHCTEeMH B I[iLIOMYy. Y NpOBeAeHHi TecTyBaHHA GepyTh y4acTh
YJeHU KOMAaHAM, BUKOHYIOUM BH3HaueHi posi B npoMmy mnpoueci. Ilnan
cTpaTerii BKJl0ouae BUBHAUEHHS MiCUA TECTY B KOXKHOMY IIpolleci, CTYIIiHb
IIOKPUTTS IPOrPAMM TeCTaMH i BiACOTOK TECTiB, 1[0 BUKOHYIOThCA i3 crrenti-
aNbHUMU pesyabTaTaMu. TecToBi iH)KeHePH CTBOPIOIOTH MHOXKHUHY TECTO-
BuXx cnenapiis (Test Cases), KOXKHMII 3 AKKX MepeBipsic pe3yabTaT B3ae-
MOJil Mi’>X aKTOPOM i CHCTEeMOI0 Ha OCHOBi BU3HAUEHHX Nepef- Ta HOCT-
YMOB BUKOPHCTAHHA TaKHUX clieHapiiB. ClueHapil HasexaTs 371e6iab11oro
IO TECTYBAaHHA 3a TMIIOM “OijJia CKPHHBKA” i Opi€HTOBaHi Ha nepeBipKy
CTPYKTYPH Ta oIlepallii iHTerpaiii KOMIOHGHTIB CUCTEMM.

Jlisi npoBeeHHA TECTYBAaHHS TECTOBi iH)XEHEpPH IPONOHYIOTH NPO-
nenypum recryBaHHdA (Test Procedures), 110 BKa04aioTs Bagijanito o6’ ekris
Ta Bepudikaniio TecToBUX cileHapiiB BiANoBiAHO N0 nuan-rpadirka. Omin-
ka tectiB (Test Evaluation) nonsrae B ouiHIi pesyabraTis TecTyBaHHA Ta
CTYIIeHs NOKPUTTA IIPOrpaM CLEHapiAMH i cTarycy OTPUMAHHUX IIOMHU-
nok. Ha puc. 7.9 nHaBeseHo K010 060B’A3KiB TeCcTOBOrO iHKeHepa.

TecTyBau iHTerpauii cucteMu N1poOBOAUTH TECTYBAHHA iHTepdeiicin i
OLIiHKY pe3yJIbTaTiB BUKOHAHHA BiiMOBLIHKUX TecTis. I, HapemTi, TecTyBay
CHCTEMH € BiANOBiaJIbHUM 38 BUKOHAHHSA CUCTEMHHUX TeCTiB i TecTyBaH-
Hs, [IPOBEJEHOTO NoNepeAHIMHY UjieHAMN KoManau. Ilpu BUKOHaHHI cuc-
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TectyBau

Ilporpama  Tecrosi  Ilpomeaypm  Oximka Ilnan
TecTy curyanii = Tecry TEeCTy TECTy
Puc. 7.9. BinnoBinaasHoCTi imikenepa Tecrin

TEMHHUX TECTiB, AK MMPABIJIO, 3HAXOAATHCA AedeKTH, IO € PE3yIAbTATOM
rIuBOKO IpuXoBaHUX MOXUGOK y mporpaMax, AKi BUABIAIOTHCA i yac
TPHUBAJIOL IIPOrOHKM CHCTEMH Ha TECTOBHX JAHUX i cieHapiax.

7.6. 3acobm aBTOMATH3aLlll IpoIECy TECTyBaHHA

Ho uporo yacy pospobiieno 6arato pisHOMaHITEMX 3aco0iB OIMIyKY
TIOMHJIOK, eDEKTiB Ta BIIMOB y mporpaMax. 3a IIpU3HAYEHHAM IIi 3aCO-
64 IOAiNATECA BiANOBIAHO L0 THIIB TeCTYBAHHA (CTATHUHOTO, AUHA-
Mi4YHOro TOIO) HporpaMHOro sabesneyeHHA. fIK mpaBuJo, Bci sacodbu
00’enuyoThCA 623010 JAHUX IPOEKTYBAaHHA cucTeMu. Bona micTuTh yci
KOMIIOHEHTH, HAJArOJKYBaJIbHi KOHTPOJbHI faHi i TecTn, a TakoXK pe-
3yJLTATHA TECTYBAHHS I iH(opMallilo IPO JOKYMEHTYBaAHHS CUCTEMH Ta
IIPOILECY TECTYBAHHI,

Basa 1ipoekTy NiATPUMYyeThCA CIIelliaJbHUMH IHCTPYMEeHTAIBHUMU 3a-
cobamu (Tumy CASE [20,21]). Hanpuknazn, 3aco6oM BeJeHHsS aHAII3y
IIpegMeTHHX objacreil 3 BianoBigHUM HabopoM JaHUX PO ixHi 06’ eKTH,
BiHOIIIEHHA MIK HUMH, IIOTOKM JaHMX Ta IXHi# 3B’A30K 3 00’eKTaMH
Toujo. Basa npoexTy 36epirae Takok mouaTkoBi # erasoHHI mani, AKi
BHKOPHMCTOBYIOTLCH [IJIA 3iCTABJEHHS AAHNX, HAKONWYEHUX y 6a3i 3 fanu-
MH, AKi oTpuMaHi nix yac TecTyBaHHA.

Hani nogaersca XapaKTePUCTUKA OCHOBHUX 3ac06iB TeCTyBaHHA.

3acofH CTATHYHOIO TeCTyBanHA. [Jo HUX HaJIe:KaTh 3acodbu pospa-
XYHKY TPHBAJIOCTEH BUKOHAHHA MOYJiB Ta iXHiX XapakTepucTuk. Boun
J03BOJIAIOTH OTPHMYBATH CepPelHi 3HAYeHHS i pO3IOAiTH po3paxyHKiB TpU-
BaJIOCTel aHATITHYHO, 663 BUKOHAHHSA IPOrpaMu Ha MaliuHi. BHacaizok
PO3paxyHKiB BHABJIANTHCA KOMIIOHEHTH [IpOrpaMu, aki norpebyioTe 6a-
raTo 4acy [JiA BUKOHAHHJ i MepeBipKyd BUKOHYBAHOCTI IPOrpaMHOrO 3a-
GesmeueHHA B peajipbHoMy vaci. Ii gaHi [03BONAIOTE 3HAWTY AeAKL HOMILI-
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KV TOPYHIEHHS HAAiHHOCTI DyHKIiOHYBaHHA Yepe3 HEBIAITOBIAHICTE TPHBA-
JIocTi BUKOHAHHSA IIPOrpaMHOro 3afesnedeHns noTpefaM peaJIbHOrO 4acy.

3acobn THHAMIYHOTO HAJATONKEHHS TA TECTYBAHHA. Ix MmokHa poa-
noxinuty Ha ABa tunu. Ilepinnii 6esnocepeAHb0 3abe3nedyye BUKOHAHHA
mporpaM BiJNOBiAHO A0 TEeCTOBUX 3aBAaHb, APYTHH THN — JONOMIiKHi
3acobu, AKi OOUMCIIOIOTH Pe3yJIbTATH BUKOHAHOTO TECTYBAHHSA i MPOBO-
AATh HeoOXiAHI KopuryBaHHs nporpaM. o zpyroro Tuny HajaexKaThb 3a-
cobu TpaHCHALil 3aBAAHb 3 MOBH HAJIaTOJKEHHS, BAKOHAHHSA IIPOrpaMm 3
HAJNaroAKeHOro 3aBJaHHA i peecTpallil JaHUX IPO pe3yabTATH TECTYBaH-
Hd. TecToBi 3HaUeHHA NMEPETBOPIOIOTLCA ¥ GOPMY, HIPUAATHY AJiA BUKO-
HAHHSA HAJATOJXKeHoi nporpamu. OnepaTopy HAJATONYKEHOro 3aBJaHHA
00’ € IHYIOTHCST 3 MPOrpamMolo, 10 TECTYETHCA, a00 rOTYIOTLCA JAJAA BUKO-
HaHHA B pesKUMIi iHTepnperanii.

3aco6u ynpasainna BuKoHaHHAM. 11i 3aco6u peaniayioTh BUKOHAHHS
BUTOTOBJIEHOI NPOrpaMu 3 Hajaroj»keHoro 3aBgaHHs. IIix yac o6pobku
3aBJAHDb i TECTiB TPOBAANTLCS BUOIP pe3ayILTATIB BiAIIOBIAHO 10 3aBJaHHA.

Ilig yac oOpoBKH TecTiB MPOBOAUTHCSA CEJEKI[is Pe3yJIbTaTiB TeCTy-
BaHHSA BiAMOBi/IHO 10 ONI€PATOPiB HAJIArOMXKEHOT0 3aBAAHHS, & TAKOXK 3icTaB-
JleHHA IX 3 eTaJJOHHUMM 3HaueHHAMU. [leski pesynabTratu 36epiraorbes
JULS KAJIBLUIOrO BUKOPUCTAHHA 1X.

Y mpolieci BUKOHAHHA NMPOrpaM y pexxXumi TecTyBaHHA pPe3yJbTaTH
BiZoOparkaloThes Ha AUCILIel, HAaIPUKJaA y rpadiuii dopmi (mursaxy mpo-
XOJKeHHs TI0 Tpady IIporpamMu), y BUIJIAAI mocigosHocTi giarpam UML,
a TaKoX iHdopmarii npo BigMoBY Ta NOMUJIKN a00 KOHKPETHI 3HAYEHH
BUXigHmx napamerpiB nporpamu. Ii gaui ananisyoTbcd po3pobHUKAMU
A1 POpMYITIOBAHIS BUCHOBKIB ITPO HATIPSAMH MOAAJIBINOL 1IepeBipKH mpa-
BUJBHOCTI nporpam abo saBepiiieHHS iX.

3acobu naanyBaHHsa. 3acobu aBToMaTHU3aIlil JIaHYBAHHA TECTYBaH-
HfA IPpU3HAYEeHi 1A DiATOTOBKHY iH(GopMAlLil TPhOX BHAIB:

— TIPO IUKJIA;

— PO ULJIAXY BUKOHAHHS IPOTpaMy;

— PO IpeIuKaT, KOTPi KePYyTh BUKOHAHHAM ULISXiB, i Ipo Mmexxi
obsacreit 3MiH mapaMeTpiB Ta 3MiHHUX.

Taxi saco6u crrouaTKy OyAyIOTh CTPATeriio i wiisiXy TecTyBaHHA BillIIo-
BilHO N0 YMOB y NpeguKaTax, BUKJIIOYAUY BUKOHAHHSA MUKJiB. [loTim v
riajios3i 3anmpoIlyOTECSA peasbHi 3HAUYEeHHA WMOBIpHOT'O PO3TalyKeHHd Y
BepIIMHAX rpady Ta XxapakrepucTuk itepamii nukais. Ilukau, sk npaBu-
JIO, 1ePeBipAKTHCA OKPEMO 3 BUKOPUCTAHHAM BXIZHMX ZaHUX IpO iTe-
paiii. Ilicast mepeBipKU BOHM BHMJIYUAIOThCS 3i HINAXIB BUKOHAHHSA IPO-
rpamu. Ilijg 4ac naHyBaAHHA NIJIAX1B BUKOHAHHSA MOTYIOTECA TECTH, KPHU-
Tepii i Bxigui sHaverHA.

VYei nepestiveni faHi BUKOPHCTOBYIOTHCH 3ac00aMH aBTOMATH3AILI] TpH
faraTopa3soBOMY IIPOXOIKEHHI TeCTiB 38 BUKOHYBAHOIO [IPOI'paMoIo.
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3aco0u JOKYMEHTYBaHHS PedyIbTATIB TecTyBaHHA, Binnosinuo 1o yun-
Horo cragaapry ANSI/TEEE 829, pe3yJ/bTaTi HANATOJXKEHHSA 1 TeCTYBaHHA
IIPOTPAMHUX CHCTEM HA BCIX eTamax >KHTTEBOIrO IIUKJIY Tpeba 3dupatu B
cHeliaJbHUX JOKYMEHTaX, IKi CTBOPIOIOTHCA aBTOMATHYHO 1 MicTaTh:

+ 3araJibHUY ONHMC 3aBAAHL, TPU3HAYEHHA Ta 3MicT IIporpaMHoi cuc-
TEMH, a TAKOK onuc i1 PYyHKI[iH BiAIOBIAHO 1O BUMOT 3aMOBHUKA;

+ OIIMC TeXHOoJIOril po3pOOKH CHCTEMH;

* OIWC IUIAHIB TECTYBAaHHA Pi3HUX 00’ €KTiB, HEOOXIIHMX pecypciB, BiamoBia-
HUX CIeniamicTiB [ MPOBeJeHHA TECTYBAaHHA Ta TEXHOJIOTITHUX 3ac00iB;

+ crrernikalriro TecTiB, KOHTPOJILHUX IPUKJIANIB, KPUTEpPiiR Ta 0OMEKeHb
OIIiHKH PEe3yJILTATIB IIPOrPAMHOTO IPOAYKTY, 4 TAKOMK IIPOLieCy TECTYBaHHS;

« 00K TeCcTyBaHHSA, 3BIT PO aHOMAJIbHI moaii, BixMosu Ta nedexTu 3
MiACYMKOBHUMH Pe3yJIbTaTaMU TECTYBAHHA KOMITOHEHTIB i cucTeMu B IILIOMY.

Orxke, y TecTyBaHHI BUKOPUCTOBYEThCA OaraTo crneriantbHUX 3acobiB,
AKi TAaOTH 3MOry MMOJINIINTU NOKa3HUKHU CTBOPIOBAHOI cHcTemu. Kpim
TOTO, € OKpeMi 3acobu, opieHTOBaHI HA TECTYBAaHHS TAKHUX CKJIAJHUX CUC-
TeM, TK KPUTUYHI CUCTEeMH Ta CHCTEMHU PeabHOI'o Yacy TOLLO.

KonTpoasni 3anuranssa i 3aBgaHHA

1. ¥ gyomy mossArae amicr npoiecy TeCTyBaHHA?

2. Ha3BiTh METOAH TECTyBaHHA.

3. IlosAcHiTL 3HAYEHHSA TEPMiHiB “yopHa CKpUHBKA”, “6ia cKpuHBKA”,

4. Ha3siTh 0CHOBHI MeTOIM KOBeJeHHSA KOPEKTHOCTI nporpaw i 6a-
3UC IIUX METOJiB.

5. BusHauTe TMIH JIOPIYHUX OIlepaliii, BAKOPUCTOBYBAHUX HPH JIOTiY-
HOMY AOBeJeHHI KOPEKTHOCTI 1Iporpam.

6. ¥V uomy monsirae BizMiHHiCTb TeXHiIKM HOPMANBHOTO JOBEIEHHSA
BiJl CHMBOJIBHOTO BUKOHAHHA nporpam?

7. CdopmyioiiTe OCHOBHI 3aBAaHEA Bepudikauii ra Baxifamnii mpo-
rpam.

8. Hassith 06’¢KTH TecTyBaHHA | WiAX0AM 10 TeCTYBaHHA IX.

9. $fka e kaacudikauis TUIIB TOMHJIOK y nporpamax?

10. BusHauTe OCHOBHi eTanu }XUTTEBOTO LIUKNAY TeCTYBAHHS IPOTPaM-
Horo 3abesneueHHd.

11. HasezaiTes kaacudikainiio TecTiB AJjid nepeBipKH MpOrpaMHOro 3a-
6e3neveHHA.

12. fIki 3aBaHHA BUKOHYE IPyIa TeCTYBaHHA?
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Inasa 8. CYIIPOBO/KEHHSA ITPOTPAMHUX
CUCTEM

TepMminoM cynpogodxcerinsa Oymemo moszHayaTH Oyib-siKi poboru 3
BHECEHHSA 3MiH IO cHCTeMH Iricjsa Toro, AK ii 6yJo nepegaHo KOPHUCTYBa-
uesi ana excrnayaranii . Ha Bigminy Big obragHaHHsa, SKe 3 HaCOM ITOTpe-
6ye pemoHTY a60 IpodinaKTHYHOIO 3an00iraHHA [OUIKOKEeHb, IIPOIPaM-
He 3a0e3ITeUeHHA He “3HOINYEThCA” HiKOJIH, TOMY HPOliec CYIIPOBOAKEHHA
HaIllJeHUH Ha NiATPUMKY IepeloBCiM eBOJIOIIIOHYBAaHHS CUCTEMU, TOOTO
Ha aminy Ii pyHKIi# Ta Bracrusocreil. Cepel NpUYMH, KOTPL MOXYTh
3YMOBUTH NOTPedy 3MiH, MOYKHa HA3BATHU THUIIOBI, a came:

» BusiBJeHHA gedeKTiB GYHKILIOHYBAHHA CUCTEMU TIiJ Yac eKCcIiya-
Tanil, He BUSBJIEHUX Ha eTalll TecTyBaHHA (3MiHU, 3a AKi Hece BiANOBi-
JaJIbHICTH PO3POOHUK);

* 3’AcyBaHHA MiJ yac eKCIlIyaTanii, 3pobJsieHol 3aMOBHUKOM, 1110 BiH
HeJ0CTaTHLO 460 HETIOBHO BUCJIOBUB CBOI BUMOIH, 3aBJAKH YOMY CHCTEMA
He Bigmosimae oxpemMum norpebaM 3aMOBHUKa (3MiHM, 3a AKi Hece Bigno-
BiflaJILHICTH IOCTAHOBHUK MPOOGJIeMHU -— TAK 3BAHWI aHAJICT);

+ 3minma yMOB misannHOCTI 3aMOBHHUKA, AKi Temep He Bixmopimaiors
pauime nocragnennm BuMoraMm (HaPHUKJAL, SMiHUJIKCA NMOTATKOBE 3a-
KOHOZABCTBO abo MicleBa peryJsdlis npasni 6isHecy, saminnnucsa crrocodbm
KOMYHIiKaIil samoBHuKa 3 OizHec-nmapTHepaMu a6o BiIOyBCsA IepeposIIonii
ixHix poseit y 6isHeci Tomo). Taki aMiHu BarKKO ITepeA0auNTH KOXKHIM i3
cTopiH, KoTpa Gpasia yuacTs v GOPMYJIIOBAHHI BUMOT, OCKiJIbKM BOHY BUK-
JUKaHi 00’ €KTUBHOIO PEaNbHICTIO MUTTAH.

BucuoBkoM 3 ycix nepesiueHux BUNaAKiB, 6e3 ypaxyBaHHSA TOrO, “‘dus
IIPOBHHA BUKJHKaJa 3MiHKM”, Mosxe OyTH 11e pas IIOBTOPEHO Te3y:

“Beaky nepelaHy 3aMOBHUKOBI IIPOrPaMHY cUCTeMy Mae OyTH 3MiHe-
HO a6o BuBeZleHO 3 BUKOPUCTAHHA" .

TIpu npoMy KOMKHA BHECCHA 3MiHA CIIPUSAE 3POCTAHHIO CKJATHOCTI
CHUCTEMH i 3aBarKae MOMJIMBOCTI 3po3yMiTH Ii CYyTHiCTh, AKIIIO HE BXKUTH
clemiapENX 3anobixKuux 3axois. MaeThca Ha yBasi, 1[0 JIOKAIBHI 3MiHK
4acTO peasi3yIoThCA Ha PiBHI KOJYBaHHS IIJIAXOM “JaTaHHA” OCHOBHOIO
TeKCTy. FAKINO 'K Opy 1[bOMY He BimoGpasuTu BHeceHi 3MiHM B MogeJi
BHMOT, TO 3 4aCOM poaiépaTucs B TaKUX IIporpaMax HEeMOXKJIMBO HaBiTh
ixHim aBTOpam.
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Came ToMy, AK 3aCBiuyroTh €KCIIEPTH, Ipoliec BHECEHHS 3MiH € JI0-
CTATHBO JOPOT'MM — OIIHKHM Horo BaprocTi caraoTs Bix 60 % mo 80 %
Bif saraJgbHOI BApTOCTI PO3POOKH.

Cepen BuAiB misnbHOCTI 13 3AilicCHEHHA CYyNpPOBOAYKEHHS HNPUNHATO
PO3pi3HATH TaKi:

* KOPUI'YIOUE CYIDOBOJKeHHA. I]le BHECEHHA KOPEKTUB AJIHA YCYHEHHA
noxubok, AKi 0yJo 3HaijeHo IIicJad mepelavyi cHCTeMU OO eKCcILTyaTalii.
Ba omiHKaMM e€KCIIepPTiB, KODUTYIOYe CYIPOBOJYKEHHS CTAHOBUTL 25 %
3yCHUNIb CYIPOBOAMKEHHS B ILJIOMY;*

* aflanTUBHE CyUpoBOKeHHA. Lle aganranisa npogykTy X0 3MiHeHUX
ofcTaBUH BUKOPHUCTAHHSA IIICIA IIepefadi cUCTEMH B eKcIuiyaTaliio. 3a
OL[iHKaMU eKCIepTiB, aJanTUBHE CYNPOBOMKEHHA CTaHOBUTH 25 % 3y-
CHJIb CYIIPOBOJ>KEHHA B I[iJIoMYy. AJaITUBHE CYIIPOBOMKEHHA MoxKe OyTH
CYTTEBO CIIPOINEHO, SKIIO BAACTLCS IIPOTHO3YBAaTH 3MIHHICTb (BapiaHTHICTD)
TIIEBHUX BJACTHBOCTEH 1 mepeadauuTyt CIIeKTP MOKJIMBUX 3MiH Ta BiAOOBij-
HHUX MeXaHi3sMiB amamrraitii 7o HUX;

* Tonepe/RKyBaiabHe cynpoBopeHHd. e gisanbHicTs i3 3abe3neyennsn
aJIalITHBHOTO CYIIPOBOYKEHHSA HA CTAPT1 PO3POOKHU, AK 3a3HAUE€HO BUIIE.

¥ raasi 12 06roBopOIOTHCA MJIAXH BU3HAUYEHH BJACTUBOCTEH IPO-
eKTY, AJA AKUX JOLiJBHO 3adiKcyBaTH BapiaHTHICTD, MPEACTABJISHHA BU-
SABJIEHOI BAPiaHTHOCTI HA MOAENAX aHaJIidy BUMOT Ta IpoeKTyBaHHA. 06-
TOBOPIOIOTHCH TAKOX THUIIOBI MeXaHi3MM ajaliTaliil 3rafaHux Moaene 1o
noTpi6HUX 3MiH, TOOTO KOHKpeTHU3allil BapiaHTHOCTI, siKka HalJacTile MoXe
shailicHIoOBaTHCH AK BHOIp OJHi€l 3 BU3BHAUEHUX HaIEpeJ] MOKJIWBOCTEMH
abo AK JOBM3HAYEHHS KODPUCTYBauyeM JONOMIMKHHUX IIOCHYT, HOTPiOHUX
DJ1sl KOHKPETHOI'O 3aCTOCYBAaHHSA;

* BIOCKOHAJIOBAJILHE CYIIPOBOMKeHHA. [le BAOCKOHAIEHHS TIPOUYKTY
BiAMOBiAHO 10 HOBUX BMMOT TIiCJIs Iepefadi cucTeMu B eKCIIyaTallito. 3a
OI[IHKAMU eKCIHepTiB, BJOCKOHANIOBAJIbLHE CYNIPOBOJKEHHS CTaHOBUTH
50 % 3ycunb CympoBOIKEHHS B IliJoMy;

« 3anobixkue cynposomkeHHsa. Ile sanobiranusa gedexram ta mnepe-
IIKOZAM BUKOPHUCTAHHSA IICJAA mepeiaui cucremu B eKCILayarTallito. 3a
OLIHKAMM eKClepTiB, 3an106iKHe CYIIPOBOMYKEHHSA CTAHOBUTD 4 % 3yCHIb
CYIIPOBOJYKEHHS B I[IJTIOMY.

IIpo6aemu cyuposoxkennda. Haiinepia 3 npo6ieM cynIpOBOIKEH-
HA — Ile npobJsieMa IepcoHaay. BHECeHHS 3MiH MOXKJIMBE TiJIBKY 3a yMO-
BY PO3YMiHHA CEHCY TOI'O IPOAYKTY, AKUM moTtpebye 3MiH, Ta B YOMY II0OJIA-
raiTh 3MiHM. 3a3HAYMMO, IO KJIOY 10 NocaabieHHs IpobiieMy po3yMiH-
HA HporpaM Tpeba IIyKaTH B HOTAIliAX NpPeACTABJEHHS MPOAYKTIR, sSKi
BHUPOONAIOTHCA BHACJIIOK AiAJBHOCTI celiaicTiB Ha KOXKHOMY 3 eTalis
JKUTTEBOIO ITMKIY Po3pobKu nporpaMaux cucreM. Ilpencrasneni y rura-
Bax 3—5 Mojesi aHANi3y BUMOI' Ta pO3pPOOKU sIKpa3 opieHTOBaHI Ha JO-
CATHEHHS IOPO3yMiHHSA MixK oco0aMu-B-poJi, KOTpi 0epyTh y4acTh y CTBO-
PeHHi mporpamMHOI cucreMu.
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Toxx apyroo IpobseMoI0 CyIIPOBOAKEHHI MOYKHA BBAYKATH BUKOPHUC-
TaHHA (popMasisoBaHUX MoJesell ZJOKYMeHTyBaHHS Ha BCIX CTaAigX XKUT-
TEBOro UKy po3po0Ku (aHAJI3y BUMOT, IPOEKTYBAHHS, TECTYBAHHS TOLIOC).

BaxxaunBoio niepelyMoBOIO CIIPOIIEHHSA MPOIECY CYIIPOBOMKCHHS € 3a-
CTOCYBaHHA CHiPaJbHOL MOJeJIi }KUTTEBOTO HUKJIY po3poOKu (AuB. ria-
By 2.). IloTpeba vy BHeceHHi 3MiH MoXke 3’sicyBaTuca Ha Oyab-aKiii cranil
JKUTTEBOTO IUKJIY, i 3MiHM MOKe OyTH BHECEHO TaKOXK Ha Gyab-AKii
CTajli — HAIPUKJIAK, IUISX0OM BHECEHHA NeAKHX NOaTKOBUX (hparMeHTiB,
AKi KOPUT'YIOTh IIONEPEeHI0 BEPCil0 TEKCTY KOAY (TaKuil NIIAX Ha Kap-
TOHI ITPOrpaMicTiB HABHUBAIOTH “JIATAHHAM’ IIPOTDaMU, a BHECEHi (pparMes-
™ — “narrkamn’”). ko Ae Bigo6pasuTH BHeCeHi “JaTKH” B NPOAYKTaAX
ycix momepefHiX cTaAiil MJIAXOM BHECEHHS BiJMOBITHMX KOPEKTHB [0
MOJieJIi aHAJIi3y BUMOT, MOJeJli IPOeKTY TOINO, TO BOHH NepecTaHyTh OYTH
MoZensaMu “yaraHoi” peajizoBanoi cuctemu. Toxi nna BHeCeHHA HACTYI-
HUX 3MiH AOBeJleThCA BiXKe po3bupaTH il BUXigHI KoaH, 10 AAA BeJIHKOI
CHUCTEMU HAJITO JOPOro, a YacTillle HEMOXKJIHBO.

Tox Tpersa npobyieMa CYNPOBOAMKEHHS — IPH BHECEHHI 3MiH aje-
KBAaTHO KOPUTYBATH BCi BUKODUCTOBYBaHi MoOJeJsi Ha BCiX piBHAX mpu-
AHATTA TPOEKTHUX pillleHb.

Jisa BrinenHs cuipanbHOT MOAEIi JKUTTEBOrO LMUKIY PO3POOKH HE0b-
XifHUM € mpacysarHa, TOOTO BCTAHOBJEHHSA BiAMOBIAHOCTI Mix JoKaJTi-
3alielo KOMKHOTO 3 €JIEMEHTIB MojeJai NMpoxykTy 6yab-AKol craxil i oro
BijoOpaskeHHAM y Mofeni inmiol cragii. Hanpukaan, rpacysanusa nepen-
6auae BCTAHOBJIEHHS acoiiamiil MiXk Kj1acaMyu 00’€KTiB aHaIi3y BUMOT Ta
KJjacaMi MOBU IporpamyBaHHsa C++, AKIIO APYTi € peaiisalico nepiuux.
Taxk caMo BifHOIIIEHHS TPACYBAHHS MOM€ IOEAHYBATU MO ITOBe i HKHI
00’eKTiB Ta MOAYJIi BUXIAHMMHU MOBAMHM IPOI'PAMYBAHHSA, KOTP1 € Mogesida-
MU peaJsizaifii 3aszHauyeHol BHIIE MOBEIIHKU.

3Bi/icM BUIJIMBAE YeTBepTa MpobiieMa CYIPOBOJIKEHHS - 3abeslie-
YeHHSA TpacyBaHHSI BUMOT AJIs BCiX MoJeJsied IMOJAJIbIINX eTalliB JKUTTE-
BOTO HUKJY PO3POOKU BKJIIOYHO 3 IHCTDYKIIIMHM Ta HABUAJBHUMHU 34CO-
0aMm Jyist KiHIEBOTO KopucTysada. BOHM [03BOJATH VHAUKHYTH HELO-
CTATHBOTO POBYMIiHHA KOPUCTYBAYEM NPABHAJI BUKOPUCTAHHSA CHCTEMU Ue-
pes3 HeJOJiKH JOKYMeHTAIIil.

I’ aTa npoGiemMa Ma€ MOPaJbHUI BiATIHOK: CYIIPOBOIKEHHS BUMATae
3yCHJIb BUKOHABIIB TAKOl camMol BUCOKOI nmpodeciiiHol miAroToBKH, AK i
HOBi PO3POOKM, aJie MPEeCTH AiSTBHOCTI CYIPOBOAMKEHHA 3HAYHO HUMK-
ypii. Ta i BukosaBiiB HOBa po3pobKa 3aBxKIau npuBado0e Giibiile, Hix
ycinaki goonparmoBanHa. ToMy KOPUCHOK DeKOMEHJAII€I0 MoyKe OyTu
poranis poJseil yuacHUKIB po3poboK.

Ilocra npoGaema € npoGiemoto TectyBanus. Ilo-nepiiie, BHeCEHHA
3MiH nmorpebye mepeTecTyBaHHSA CUCTEMU, 60 3MiHM MOMYTh HOPYIIUTH
IpaBUJILHICTE poboTu cucremu. Ilo-apyre, meperecTyBaHHA Ai0401 CHCTE-
MU BuUMarae ii npusynuHEHHSA, N[0 AJSA CHCTEM KepyBaHHA peaJbHUMU
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00’c¢KTaMi MOKe BUSABHUTHUCEH HefaKaHNM, HABITE HEMOMKJIUBUM. Y I[LOMY
pasi JOBOAUTHLCH CTBOPIOBATH AYyOiikaT abo crenianbHUT MaKeT CUCTEMU.

Croma mpobjieMa — Iie BUBYEHHSI TAK 3BAHOTO 1100iYHOTO edeKTy
BHECEHHX 3MiH, AKUI NOJArac y BUHNKHEeHHI PU3UKY IXHBOro HeDasKaHoro
BILIUBY HA MpOIleCH Ta 00’€KTH, MIHATHU sAKi He 6yso Hamipy. [{ua sano-
biramHs MoGiuHOMY edeKTy Tpeda IPOBECTH CIEMialbHy €KCIIepTU3y Ha
BUSBJIEHHA BILJIUBY NOTPiOHUX 3MiH, TIO-TIepIlie, Ha TIPEJCTaBIEHHS MOJe-
Jie# AJA Pi3HUX eTalliB XXHTTEBOrO IIUKJIY PO3POOKH (TaK 3BaHe TOPU30H-
TanbHe TPacyBaHHA 3MiH), a ITO-Zpyre, BILIMB 3MiHU OHOTO 3 €JIEMEHTiB
meBHOI MOAEJI Ha iHII] eJemMeHTH Tiel camol Mojei a00 eJleMeHTH 1HIINX
Mozesael, BIAIOBIAHUX Till caMili cTafAii JKUTTEBOTO MUKJY (HAaNpUKAAA,
BILIMB 3MiHM aTpuOyTiB OJ{HOrO KJacy Ha omepallii iHImux KiaaciB a6o Ha
Mojiesib cIleHapiiB). IHKOMYM Iy CUCTEM BEJIMKOTO PO3Mipy KOBOOUTHLCA
HABiTBH 3aCTOCOBYBATH clelliajibHI iHCTpYyMeHTaNbHI 3ac00u, HAaIpUKJIAL,
TeHepaTOPHU B3a€EMHUX IIOCHJIAHB TOIIO.

B nponeci cynpoBojpKeHHS MOMJINBe BUHUKHEHHSI KOHQUIIKTIB MiXK
PiSHMMH IPIOPATETAMY MEHEAKMEHTY: BHOCUTH 3MiHU IIIJISIXOM IIBUIKOIO
“naTapHA” YU eJIETAHTHOTO PECTPYKTYPYBAaHHA cucTeMH. [[pyre cipusaTume
BJACTHUBOCTI CUCTEMH OYTH 3PO3yMIJIOIO, & MOXKJIMBO, i e(beKTHBHIILIONI.

ITnanyioun po3pobKy, MOXKHA NepeadaunTH Ie Ha ii crapri 3aimobixkui
3aco0m AJjst cripouleHHd (a THM CaMHM i 3AeLIeBJIeHHS) CYIIPOBOIKEHHSA.
Cepen HMX HANAIAOBIITMMY € [IJIaHYBaHHSA riepegdaueHol BapiaHTHOCTI (AUB.
rynasy 12.4) ta 3acobu KepyBaHHA KoHdirypallico (quB. riaasy 10).

KOHTpPOAbHI 3anuTaHAA 1 3aRNaHEA

1. BusHauTe MeTy i 3aBJJaHHA CYIPOBOIKEHHA IIPOrpaMHOro 3abes-
IeYeHH,

2. $xi Buau AisIbHOCTI PO3PiI3ZHAIOTH IIPY BUKOHAHHI CYIIPOBOIYKEHHA?

3. llaiiTe cTHCIy XapaKTEPUCTUKY NpPo6jeM, 0 BUHUKAIOTH IIpH
CYTIPOBOIKEHHI.
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I'masa 9. AHAJII3 I JTOCATHEHHSA AKOCTI
ITPOT'PAMHOI'O 3ABE3IIEYEHHA

Tepminom siicms npozpammozo 3abe3neueHHs TO3HAYAEMO CYKYIHICTD
BIACTUBOCTEH, 10 BU3HAUAIOTH CIPOMOMKHICTh 3a0e3nedeHHA 3a{0BOJIb-
HUTV 3alTU 3aMOBHUKA, AKi BiH BUCJIOBUB IK BUMOI'! /I0 PO3POOKH.

Awaunia aKocti y mporpaMHuii iHxxeHepii opienroBanuii Ha:

* JOCATHEHHA HeoOX1IHO1 AKOCTI nporpaMmuoro sabesnedeHHs Bixmno-
BITHO 0 BCTAHOBIEHUX KPHTEPiiB;

» Bepudikariio i Bamiganito (verification and validation — V&V) Ha
eTarax YXHUTTEBOTIO LMKJY Ta OIIHKY SIKOCTI BUPOGJIEHOI'0 IIPOIPAMHOTO
IIPOAYKTY (OAUB. ryaBy 7);

- 3abe3neuerHs HAMIHHOCTI AK OCHOBHOI XapaKTEPHUCTHKN MAPAHTII SAKOCTi
nporpaMuoro sabesedeHHsa (SQAs — Sotware Quality Assurance [1,2]).

I1i sanpsaMu mporpaMHol iHKeHepil po3raanalOThCs Ha BCiX eTamax
*KHUTTEBOTO UMKJY, TOOTO aHaJi3 i 3a6e3nedyeHHa AKOCTI NPOBOAUTRCS 34
BciMa BUJaMu JisiTbHOCTI y BUpIillleHH] 3aBIaHb IJIaHYBaHHsA, PO3POOKH i
IATPUMKH [IPOLIECiB CTBOPEHHSA IIPOTPAMHOr0 3abe3edeHH .,

CrBOpeHHSA AKICHOTO IPOAYKTY CIPHUSE 3a10BOJEHHIO BUMOI 3aMOB-
wuka. IIporpamue 3abesneuenns 6e3 BU3HAYECHOIO PiBHA AKOCTI € iHaAUKa-
TOPOM NMOMUJIOK. IIJ151 1OCATHEHHA AKOCTI 3AiMCHIOIOTECSA MOLIYK Ta aHy-
JIOBaHHA MOMMJIOK Ha BCix eranax iHkeHepHol aifJbHOCTI 3 PO3POOKHU
nporpamMuoro 3abeaneuedsa. [{edl mpoiec BMBHaYaeThCA CTYIIEHEM IiATO0-
TOBKH ¥ opraHizanii crninsHol AiAJBBOCTI JI0/el, a TAK0X afeKBaTHICTIO
craHxapris, Merogosorii Ta 3acobiB MiATPUMKHM HpOLECiB po3pobKU Npo-
rpaMHOro 3abe3neyeHHd.

IIpouec cierudikallii BUMOr MOXKe ITOPOAUTHI XUOH B IIPOEKTi, KO IIpo-
TpaMM MOJKe He 3a[0BOJIBHATH BEUMOT i MaTU IIOMWIKY, AKUX HE BUABJICHO
Ha eTariax JKHUTTEBOrO INUKJY, 110 IPU3BOANTD 0 BEJIUKUX NpobaeM, v TOMy
uyneai i go karacrpodiunux. InkeHep mporpamMHoro 3abesneueHHs, b 6yJio
CTBOPEHO AKICHUI IIPOAYKT, MA€ KOPUCTYBATHUCS Pi3sHOMAHITHIMHM TEXHOJIO-
rigmu i craggapramMu 1o6yA0BY AKICHOIO IIPpOrpamMHoOro 3abesrneyeHHs.

Jlns npoBeneHHsa aHanisy AKOCTi, & Takook Bepuoirauii i sBamimauii
porpaMuoro 3abesneueHHa MOTPiOHL BiATOBiAHI 3HAHHSA ITPO opranisaiio
VIIDABJIiHHA AKiCTIO, IIPO NPOIECH aHAJIZY AKOCTi, METOI0 AKUX € 3a0e3IeueH-
HA JOJATKOBHUX rapaHTiil JOCATHEHHSA 3aJaHOl AKocTi Ta i1 noJinmnreHHs.
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AHaJjii3 AKOCTi BKJIIOYAE MOYAaTKOBY OUIHKY, KA BiITIOBiae mpouecaMm
BHPOOHUIITBA AKiICHOTO IIpOrpaMHoOro 3abe3neyeHHsi: MOHITODHHTY, ILIa-
HYBaHHIO, BUMKOHAHHIO, 3MiHi a60 miaTpuMIIi.

JlocsirHeHHA IKOCTi, AK OCHOBHOTO aTpUOyTa IporpaMHoro 3adesnedeH-
HSA IIAPOKOrO KJIACY CHUCTEM, 3aJIEXKHUTh Bijf IIpouecy IIPOeKTYBaHHA (IUB.
rnasy 4), axuil Mae 6yTH IIAHOBAHUM i BKIIIOYATH CHCTEeMAaTH30BaHUIT Habip
Jiil i3 sabesmeueHHAA aieKBATHOCTI ¥ TOBIPH /10 IPOAYKTY, CTBOPEHOIO Bif[mo-
BigHO 70 TexHiuanx BuMor. IIpu nupoMy Bepudikarmis i Basizaitis nporpam-
Horo 3abesnedeHHs HaJleXKaTh 0 YIIPaBIiHHSA AKICTIO i € BAXKJIMBUMH TIPOLLE-
caMu 3a0e3MeueHHs IKOCTi MPOAYKTY Ha eTanax JKUTTEBOTO IUKJITY.

TaxuM YHMHOM, aHAJI3 AKOCTi € AiAJTBHICTIO, IO BKJIOYAE MPOUECH
VIIPaBJIiHHs, IHQPACTPYKTYDPY IIPOrPaMHOI iHAKeHepii, TeCTyBaHHS, iH)XKeHe-
piio BUMOTr.

9.1. BusnauyeHHs AKOCTi MporpaMHOro 3abe3neYeHnHsa

OcHOBHI CTAHJAPTHI MTOJIOXKEHHA 31 CTBOPEHHSA AKICHOIO NPOAYKTY U
OIiHKH PiBHS XOCATHYTOI AKOCTi 3adikcoBano B MikHapoaHux [1—3] Ta
BiTunaHAHNX craHAaprax [4—6]. 3rigHo 3 HMMU cTaHAAPTAMU BHIiNsA-
IOTBCH [Ba Hpouecu 3abesneyeHHA AKOCTI NPOTATOM KUTTEBOrQ MUKIY
nporpamMHoro 3abeaneueHHs:

+ rapaHTis (IiATBepKeHHA ) AKOCTI MPOrpaMHoro 3abe3evueHHd, MO
€ pesyJibTaTOM MeBHUX Aiif Ha KOMXHiA cTagil ")KUTTEBOTO IHUKJY 3 TIepe-
BipKHM i migTBepAKEHHS Bi/INOBiAHOCTI mporpaMHOro 3abe3rieueHHs CTaH-
JapTaM Ta NpoueaypaM, Opi€HTOBAHUM Ha NOCATHEHHA AKOCTI;

* iHXXeHepid AKOCTI AK Tpolec HAJAHHA IPOJYKTAM IIPOTPAMHOTO
3afeaneueHHs BIACTUBOCTEH HAHIHHOCTI, CYNPOBOIYKEHHSA I iHINIUX Xa-
PAKTEPUCTHK SKOCTI.

IIi mpomecu NOCATHEHHA STKOCTL IIPU3HAYUEHO:

a) IJIA KepyBaHHHA, PO3POOKH 1 3a0e3reyeHHA rapanTiil Bigmosinuo 1o
3a3HaueHNX CTAHAAPTIB Ta IPOLEAYD;

6) s KepyBaHHA KoH(pirypauielo (irenTndikaiis, ypaxyBaHHs cTa-
Hy i mif 3 ayrearndirkarii), pU3sKoOM Ta MPOEKTOM BiJITIOBiHO O CTaH-
AapTiB i mpouenyp;

B) J/IsL KOHTPOJIIO 6a30Bol Bepcil mporpaMHoro 3abesnevyeHHA TOIIO.

BukoHaHHA nepeiveHUX IPoIeciB BKIOUYAOTE TaKi mii:

— ouiHKa CTAHJAPTiB i IPOIlEeaYyD, 110 BUKOHYIOTHCA TIPU PO3poOIi
Iporpam;

— peBi3is KepyBaHHsA, po3poOKH i 3abe3nedyeHHs rapaHTii AKOCTi IIPO-
rpaMHOTro 3a0e3leuyeHHs, a TAKOK Beiel MpoeKTHOI JokyMeHTanii (3BiTH,
rpadixu po3poOKH, OBIAOMIICHHS);

— KOHTPOJIb IPOBEJEHHS (POPMATBHUX iHCIEKIIil Ta oTyIA/iB;

— aHaJis i KOHTPOJIb POBEeHHA (HOPMANBLHOTO Ta NPUHMaNBLHOTO
TecTyBaHHA (BUIPOOYBAHB) IIPOTPAMHOTO 3a0e311eYeHH .
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3 AKICTIO ACOIiI0I0THCSI TAKi BJIACTUBOCTI MPOrpaMHOIo 3abe3nedyeHHs,
AK 3aXUCT, Ge3neKa, TOJePaHTHICTD, 3PYUHICTHL BUKOPHCTAHHS (3pyYHMI AIs
YUTaHHA, ATANTAllil, IIPO30piCTh BUABJIEHHA IIOMUJIOK) Ta CYIIPOBOYKEHHA.
" 3anexHo Bix cnenudikym MporpaMHUX MPOAYKTIB CTAHAAPTH IIPOIIO-
HYIOTH TePMiHOJIOTiIO Ta cKJafA aTpmbyTiB (IOKa3HUKIB) sxocTi. Born
YTBOPIOIOTh 0a30B1 3HAHHSA i BU3HAYAIOTH IJIAHYBAHHA, IIPOEKTYBAaHHS,
aHAaJi3, BUMipIOBAHHA Ta MOJIIIIEHHA AKOCTI.

AxicTh nporpamMHoro 3abesneyeHHs BUSHAYAETHCA HaG0pPOM 3araib-
HHUX XapaKTepUCTHK, 1[0 BKa3yIOTh Ha CIIPOMOXXHICTh 3a/l0BOJILHUTH BH-
MOT¥ 3aMOBHHMKA i BCiX HOTEeHIiHHNX KOPHUCTYBAUiB IHOT'O IIPOAYVKTY
BKJIIOYHO i3 cucreMHuMH KopuctysBadamu. Ha dopMynoBaHHA TaKUX
noTtped cHpAMOBaHi mponecu iHxKeHepil BUMOr AK CKJIAJOBOI YACTHHH
nmporpaMHOi iH)KeHepil.

XapaKTepUCTHKM SKOCTI BU3HAYAIOTH CIOXKHMBYI BJIACTHBOCTI 1 Ma-
IOTh BAPTICHUI BUPAas, 1110 BKJIIOYAE OI[IHKY BATPAT Ha IIpouec PO3POOKHU i
eKcyaralil, OMiBKY eKOHOMIYHMX BUTOJ 3aCTOCYBAHHS 3afaHUX IIPO-
TpaM NOPiBHAHO 3 iHImMKUMY 3acobaMu BUPillleHHs BIANOBIAHOrO MPUKJIAJ-
HOT'O 3aBJAHHSA, & TAKOK [ePCIIeKTUB TOJAIbUIOr0 BUKOPUCTAHHA HATIpa-
1IOBAHOTO IIPOrpaMHOro 3abesrneueHHs B yMOBaxX 3MiHM cepepoBuma GyH-
KiioHyBaHHA ab0 OTOUueHH.

Buroga Big ekcnyaranii nporpaMy BUSHAYA€THCS KOMILJIEKCOM OILi-
HOK, OJEp’KaHUX Wi 4ac mepeBipKM BUKOHAHHS BHU3HAYEHUX IJS Hel
GYHKILN Y pealbHUX KUTTEBUX CHUTYALIsIX, 3pYYHOCTEHl BUKOPUCTAHHA
TIOPiBHAHO 3 iHmIMMU 3ac06aMM, a TAKOMX YacoM 00CIYyrOByBaHHs, BiTHOB-
JIeHH4 T1icsa 360iB/BiIMOB i IiAKIIOUYEHHSA clleNiaJbHOTO NePCOHANY AJSA
1IPOBEJIEHHA CYIIPOBOIIKEHHSA IIpOrpaMHoro 3abesneyeHHd. BapricHa o1iHKa
MPOAYKTY BKJIKOYAE i ONJIATY NePCOHATY.

BinbiiicTs XapaKTepUCTHK, SKi BU3HAYAIOTH 3PYYHICTD, MOXe OyTH
OIiHEHO B OAUHHIIAX YaCy HA OCBOCHHJA IIEPCOHAJIOM BUKOPHUCTOBYBaHOI
nporpamMu, Ha IIiATOTOBKY BXiAHUX JAHUX, peajisaniio 3aBaHb Ha BUKO-
HAHHA, HA 8HAJTI3 BUXIAHUX JaHUX i BiAHOBIEHHA CHJI NEPCOHAJY MiciA
poborn 3 nporpaMHuM 3abe3NeUYeHHAM.

9.2. Opranizania pooiT AiIa AOCATHEHHS AKOCTi
NporpamMHoro 3aGe3medeHHA

NocarHenus HeoOXigHOI sikocTi mporpamHoro 3abeanedeHHA
31HCHIOETHCA B PAMKAaX KOMILIEKCHOI IpOorpaMu ynpaBIiHHA sikicTio [6],
AKa Ma€ BKJIOYATH OpraHisauiiiHi i1 MeTomoJioriuHi 3axoau 3 MiArOTOBKHU
YMOB Jid aHAJ13y SAKOCTI IporpaMHOro 3abe3rmeueHHAs, BHKOHYBAHUX CIIElLi-
AJNBHOI TPYMOI0, & TAKOM ILJISAXOM HpOBefeHHs PoBIiT 3 OliHKU DiBHA
AKOCTL IpOorpaMHoro 3abe3neyeHHs Ipy po3polbIli, BATOTOBJIEHHI, eKCIlIya-
Tamnii i cynpoBomykeHHi. AHani3 Ta ynpaBIiHHS SIKICTIO BKIIOYAIOTH BH-

144

pillleHHA 3aBJaHb NJIaHYBaHHS, OGJIKY, KOHTPOJIO i peryIioBaHHs SKOCTI
nporpaMHoro 3abesnedyeHHA. »

Ho opranisaniiiHo-MeTOAMIHAX 3aXOA1B HAJIEHKATD:

* BH3HA4EHHs MOJieJIi AKOCTi, W10 BiZioGpaykac HOMEHKJIATYPY NNOKA3HUKIB
AKOCTI Ta IXHiX 3HAYEeHDb AJIA JAHOrO KJACy IPOrpaMHOro 3abesnedeHHsd;

* BUpOOJICHHA OCHOBHHUX €TAIiB i II0JIOKEHE, 3a AKUMHU 6yjle IIPOBOAN-
TUCA 36ip JaHUX A HOCATHEHHH SIKOCTi HA eTanax >KUTTEBOTO IHNKILY;

* BU3Ha4YeHHHA METOAiB OLiHKY SKOCTi IPOXYKTY i MOKYMEHTAIlil Ha HbOTO.

11i 3axoay NPOBOAATHCS IPYIIOIO CIlenianicTis, w0 Ao6pe po3yMiloTh-
Ccd Ha NUTAaHHAX 3a0e3leUeHHs AKOCTI Ta HOro OIiHKH.

B ocHOBi ynpaBiiHHA AKiCTIO IEKNTH MOJENH AKOCT], BUGID HOMeH-
KJaTypH OKa3HUKIB AKO1 3M1HCHIOETHCA 32 TAKMMHY MPUHITUITAMI:

* BiIKPUTICTH HOMEHKJIATYPH,;

* OJHO3HAYHICTE i HE3AJMEIKHICTh ATPUOYTIB NOKA3HUKIB;

* Y3rOoJKeHicTh 3 6a30BMMU 3HAYCHHAMH IIOKA3HUKIB Ta 3 eTaJOHOM.

Ha mouaTtky po3pobku mporpaMHoro zabesledeHHs BH3HAYAIOTBCH
OCHOBHI €Tali }KUTTEBOTO IUKJY, HA IKUX epeAbavacTbCa NpoBeJeHHA
pobiT 3 aHasi3y crany AKOCTI if OMiHKKM OKpeMUX aTPUGYTIB IOKA3HUKIB
AKOCTi, M0 iHTerpyoThCA B €AUHY OLiHKY IO 3aKiHUEHHIO 3aKJIIOYHOIO
eTany >KHTTEBOTO IIMKJY IPOrpaMHOro 3abeaneyeHHA.

Meronu oninkm sKOCTi mporpaMHOi mpoAyKllil 6a3yiOThLCA HA CHUC-
TeMi aHaJi3y SKOCTi i Ha 3aco0axX NMepeBipKH CYNMPOBIAHUX JOKYMEHTIR
NPOEKTY Ha ZOTPHMAHHS CTAHAAPTIB Ta BUMOTI 3aMOBHHUKA IL[OJI0 AOCHT-
HEHHA BU3HAUEHOTO PiBHA SKOCTI.

Jss npoBeleHHA OMiHKHU AKOCTI MPOrpaMHoOro sabesneyeHHs Molle-
PeIHLO BU3HAYAIOTHCA 6a30Bi 3HAUeHHA NOKA3HUKIB IJI aHAJIOTY, MIPHU-
HHATOrO 3a eTaJIOH NpH po3polbili AaHOro mporpaMmHoro sabesneyeHHs.
3HavenHs 6a30BMX MOKA3HUKIB MalOTh BiOMBaTH Cy4yacHUil CBiTOBHi1
pPiBeHBb PO3POOOK.

Ha posnre ananoriB BUGHpaeThes peasibHe IpOrpamMHe 3abes3neyeHHs
TOro camoro GyHKIIOHAJIBHOrO IPU3HAYEHHA, 1[0 if [IOPiBHIOBaHE, 3 TAKHU-
MH CAMMMM OCHOBHMMM NIapaMeTpaMM, 10 i JaHa CTPYKTYpa, i CXOKHMH
YMOBaMHM €KCILTyaTaIlii.

9.3. Mopeas sakocri mporpamuoro 3aGesneyeHHs

HAxicTe nporpaMHoro 3abesmnmeuyeHHsT — 1€ BiHOCHE TOHATTH, 1[0 MAE
CeHC TiJIbKU NPH BpaxyBaHHI peaJiIbHUX YMOB ifOr0o 3aCTOCYBaHHS, TOMY
BUMOTH, fIKi IIpeJ’ ABJAIOTHCA IO SAKOCTI IPOrpaMHOro 3abesmedyeHHs, CTaB-
JIATHCS BiANOBiJHO /10 YMOB i KOHKPETHOI ranysi iXHbOro 3aCTOCYBAHHSA.

AxocTi nporpaMmuoro 3abesneyeHHA BiNIOBIAAIOTE TPH IOJIOBHUX ac-
IeKTH PO3POGKU: MPOIECH dKUTTEBOTO LIUKJTY, MPOrpAMHUM NIPOAYKT, eeKT
Bifi cynpoBoakeHHA a6o BupoBamKeHHsa (puc. 9.1).
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SxicTe npomecy fAxicTs npoaykTy fAxicTe BEKOpUCTAHHA

TIPOAYKTY
Mporpamsuii EdexrusricTs

M. > .

IIpomecn JKII [« > 1:1 : e < > Bift
pory BIPOBAJIKEHHA

Puc. 9.1. OcHOBHI acneRTH SKOCTi

AcriekT, nos’a3anumii i3 rporecaMu JKUTTEBOIO ITUKITY, XapaKTePU3YETHCA
crymeHeM ¢opmasiisaiii, JocToBipHOCTI i fiIKOCTI camMux nporleciB BeJeHHA
po3pobKH mporpaMHOro 3abesneueHHsa. BiH TaK0X XapaKTePU3YETHCA Iile
# THM, AK IPOBOAATLCA Bepudikaiisa ta Baniganisa okpeMux OTpUMaHUX
BHXIZHUX pe3yJbTaTiB Ha NIPOMIKHNX Ipoecax i Ha 3aKJIIOUYHOMY.

SIKicTL OPOAYKTY UiJIKOM BU3HAYAETHCSA ITPOLIECAMH JKUTTEBOT'O ITUKIY.
Edexr BiZ BIpoBajKeHHS OTPUMAHOI0 IPOrPAMHOTO NPOAYKTY 3HAUHOIO
Mipoio 3a/Ie3KUTh Bl AKOCTI CynpOBOAKEHHs Ta 3HaHb ocobuBoCTel iforo
dyHKLionyBaHHA 06CAYTrOBYIOUNM IIEPCOHAIOM.

Huni ckiajiocsi neBHe YABJIEHHS IIPO MOJEJb SKOCTL IIPOrpaMHOI0
3abe3neyes s, 1110 Mae YOTHPH piBHi peranizamii [3—9].

1-i pieenv. BnsnaueHHs xapaKTepUCTHK (IIOKA3HMKIB) AKOCTi Bif-
obpaixae MOIVIAL KOPHUCTYBAYa Ha SIKICTh MporpaMHoro 3abesnevesHd. Biano-
BigHo no crangapry 1S0-9126 [3] Busnadeno micTs xapakTepucTuk (abo
TIOKA3HMKIB) Ta BiANOBiAHO 10 rapMoOHi3yIOYOro 3 HUM BiTYHM3HAHOIO CTAH-
napty JCTY 2850-94 [5] — Mogesni saxkocri. Mozesb XapaKTepUCTHK Ta
aTpubyriB sikocTi mokasano Ha puc. 9.2. IlepeniunmMo BusHaueHi B IKe-
peuai [3] xapakTepUCTHKH:

1) pyuxrmionaneuicTs (functionality),

2) magiitaicts (reliability),

3) apyuwnicrs (usability),

4) edperTusHicTh (efficiency),

5) cynpoBoaxyBanicTh (maitainnability),

6) nnepeHocHicTs (portability).

2-i pieens. ATpubyTH AKOCTI € BUBHAUEHHAM CKJI8JO0BUX KOMHOL
XapaKTepPHCTUKH, 110 MAIOTh HA3BY BJIACTHMBOCTI, KOTPi JeTanisyiorTs ac-
TeKTH IIeBHOI XapaKTepucTuku. KoyxHill XxapaKTepuCcTHUIli AKOCTL BiATIOB-
izae mabip aTpubyTiB AKOCTI, 32 JOIIOMOT0I0 AKKUX OUiHIETHCA JOCATHEH-
HA Iiel XapaKTepUCTUKH.

3-ii pisens. BBefeHHS METPHUKH AK MOJeJIi BUMipIOBaHHA AKOCTL. 3rigHo
3 mxepesioM [ 7], MeTpuKa € KoMOiHAIi€I0 METOAY BUMipIOBaHHA aTpubyra
Ta [IKAJX BUMipIOBaHHA (TOOTO MHOMKUHY 3HAYeHb aTpubyTa). MeTpuka —
Ile cucTeMa BUMipiB aTpubyTiB, SIKY BUKOPHUCTOBYIOTH IIiJl Yac OLiHKU IIPO-
IYKTY €KCIIePTOM Ta 3aII0BHEHHI HUM IIPOTOKOJY €KCIIePTU3H.

g mpoBefieHHEs OLiHKK aTPUOYTIB IKOCTi, JOCATHYTHX Ha eramnax
SKUTTEBOrO IHUKJY (IpHU meperisifi JoKymeHTallil, mporpaM Ta peayJb-
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TaTiB TeCTyBaHHA IPOrpaM) BUKOPHCTOBYIOTHCA METPUKH 3 BUSHAUEHOIO
BaroK ONiHKK JJIA HiBeJIOBaHHS Pe3yJbTATIB METPHUUYHOrO aHAJIZY Cy-
KYIDHUX aTpubyTiB KOHKPETHOI'O IOKA3HUKA i AKOCTI B 1igomy. ATpubyrt
SAKOCTi O0YMCIIOETHCSA 38 LOMIOMOT0K0 OJHIEl UM KiJIBKOX METOAMK OLIHKU
Ha eTallax *XHUTTEBOr'O IUKJIY 800 KOMIIJIEKCHOI OILiHKY I'OTOBOTO IPOAYK-
TY HiCJIA 3aBEePUIeHHS PO3POOKH.

4-0 pieens. OUiHOUHUIN eleMeHT METPHUKH 3a18€ CIIocil OUiHKY 3HA-
4YeHb OKPEMHUX aTpubyTiB IporpaMHoro sabesneueHHsa i cnpuse KigbkicHii
abo AricHi# omiHIi BigIOBiIHOrO NOKA3HUKA AKOCTI 3 ypaXyBaHHAM HOTO
Baru B CHUCTEMI OIIiHOK AKOCTi.

SaneHO BiJ IpU3HAUEHHS, OCOOJINBOCTEH TA YMOB CYIPOBOIMEHH
OporpamMHOTO 3a0e3neueHHA BUGHUPAIOThCA HAWGINLIIT BAXKINBI XapaKTe-
PUCTHKH AKOCTi Ta IXHi npiopureru.

O6pani a1a KoxHOI XapakrepucTuku arpubyry Ta iXHi npiopureTn
Bizo6paskaloTbcsi y BUMOrax Ha PO3pobKy.

st IporpaMHHUX cUCTeM, IIPYU PO3POOILL AKUX Y BUMOrax He 3a3Ha4eHo
IIPiOpUTETIB XapaKTEPUCTUK SIKOCTI, BUKOPHUCTOBYETHCS IIPIOPUTET €TAJIOHA —
KJIAaCy IIPOrpaMHOro 3abe3lneyeHHs, 10 AKOr0 HAJEXKHATH JaHA CHCTEMA.

MeTpuKH NOKA3HUKIB AKOCTI ABJAKTH CO00I0 CYKYNHICTL OILIHKO-
BHUX €JIEMEHTIB i CJIyryiOTh AJid BUSHAUEHHA CTYIIEHA BiITIOBIAHOCTI KO-
HOI BJIACTHBOCTI IporpaMHOro 3abe3neueHHs 3aJaHOMY eTajioHoBi. Kox-
HA MeTpUKa MOXKe MaTH ofuH abo Kinbka esemenTis [3, 6, 7, 13, 14].

Ouinka SKOCTI NpOrpaMHoOro 3abesmnevyeHHA 3a iEpapXivHOI MOAEJLIIO
NOYMHAETbCA 3 HMXKHBOTO PiBHA iepapxii, To6To i3 HalleseMeHTapHIiNIOL
BJACTHBOCTI OLIHIOBAHOTO Noka3HuMKa sxocti. Ha erami mpoekTyBaHHs
eKCIIepTH BCTAHOBJIOIOTH 3HAYEHHS OIIHKOBHX €JIEMEHTIB KOMKHOIO aTPH-
OyTa aHaJIi30BaHOTO MPOrpaMHOro 3abesnedyeHHsA, BKIOYEHOTO 10 BUMOT'.

Axio an1A Jasoro THIY IPOrPpAMHOrO 3abe3neyeHHs y BUMorax 6yJio
BH3HAUYEHO BCl HIICTH IOKA3HUKIB, TO TiepesiiuyeHi TOKasHUKH MiJCYyMOBYIOTh-
cA 3 ypaxyBaHHSM IXHIX Baropux KoediuieHTiB. YHACJIiIOK 1IbOT'0 YTBO-
PIOETRLCA iHTErpaibHa OIMiHKA PiBHA SAKOCTI IIPOrPAMHOrO 3a6e3IIeYeHH .

Husicue HaBOAUTHCA 3MICTOBHUI OIIMC KOMHOL XapaKTepUCTUKH 3 1XHi-
MHu arpubytamu (puc. 9.2).

9.3.1. dyaxunionansHicTs

PDYHKILIOHANBHICTL — Lie CYKYITHICTh BJIACTHBOCTEH, AKi BU3HAUAIOTL
CIIPOMOJKHICTB IPOrpaMHOIo 3abe3redeHHs BUKOHYBATH B 3aJJaHOMY cepe-
JIOBUILI TIepesik (pyHKIiH BiAMOBIAHO BUMOraM 0 o6po0KH i saraibHOCH-
CTEMHHM 3acobam.

Ilix pyHKOi€0 PO3YyMiIOTH YIIOPAAKOBAHY NOCJILOBHICTE Ail 1Jis1 3a-
JOBOJIEHHS CIIO?KMBYMX BJIACTUBOCTEH, 3aMOBJIeHNX KopucTyBauem. PyHKIiT
6yBaloTh I[LIBOBi (OCHOBHI i fonOMiMXkKHi), SKi € OCHOBOIO, 110 3abe3neuye
CIOKUBYi BJIACTUBOCTI Y BUKOHAHHI NNPOrpaMHOro 3abesneueHHss.
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12 xapaKkTepHCTHKA IOPiBHAHO 3 iHIIMMM €, MOKHA CKAa3aTH, BUPi-
manbHow. Bigmosigrno o ISO/IEC 9126 dyukuioHansHiCTS BifinoBigae
Ha 3allUTaHHA: AKi CHOXHBYi BJIACTMBOCTI nmporpaMHoro sabesnedyeHHs
peaJiizoBaHO 6e3 fgeTaneil TOro, K BOHH peanisyioThcs. Iami arpubyru
SIKOCTi CJIYTyIOTh IJIA TOTO, 11100 BH3HAYUTH I[iHy HporpamMHoro sabeame-
YeHHA i MOKJIMBOCTI BHKOPHUCTAHHS.

Ho atpubyTiB hyHKIIOHAIBEHOCTI IIPOrPAMHOIO 3a0e3IIeUYeHHA HAJIeXKATD:

— (DyHKIiHAJbHA MOBHOTA: aTPUOYT, AKHI MOKa3ye CTYNiHb JOCTAT-
HOCT1 OCHOBHUX (hyHKIIiii [/1A BUPIINEHHSA crelliaJbHUX 3aBJaHb BiAMOBiAHO
A0 IpU3HAUYEHHSA MPOrPaMHOro 3a6e3neYeHHsT;

— INIPaBUJIBHICTH (TOYHICTH): aTpUOyT, AKUIl MOKa3ye, AK 3abesme-
YYETHCA JOCATHEHHA TPABUIBHUX, TEOPETUYHO ITPABUIbHUX TA MOroKe-
HUX pe3yJIbTaTiB;

— inTeponepabenbHicTh: aTpUOYTH, AKi BKA3YIOTh HA CIIPOMOXKHICTE
IpOrpaMHOro 3afe3neyeHHs B3AEMOJIiATH i3 creliabHUMU CHCTEeMaMH i
cepeoBUILIaAMH, HAIPUKJIAK 3 MEPEKOBHMM;

— 3axuIleHicTh: aTpubyTH, AKI BKA3YIOTh HA MOXKJIHBICTL 3amobira-
TH HeCAHKIIOHOBAHOMY HOCTYNY (BHIIAZKOBOMY a60 HABMUCHOMY) [0 IIPO-
rpam i JaHHUX;

— y3romKeHicTh: aTpubyT, AKUNA BKadye Ha BignoBigHicTs 3aganum
CcTaHJApTaM, yroJaM, IPaBUJIaM, 3aKOHAM i PO3NOPSIyKeHHAM.

9.3.2. HagiiinicTsn

Hapgifinicts — ne mHosxuHa arpubyTiB, KOTpPi BKa3yioTh Ha CIPO-
MOKHICTB IIpOrpaMHoOro 3abesneueHHs NepPeTBOPIOBATH BXiAHI AaHi Ha pe-
3yJIbTATH 3a YMOB, 10 3aJIeKATh BiJ nepioay 4acy (3HOLIEHHA i CTApiHHA
IporpamMHoOro 3abesnevyeHHA He BpaxoByoTbed) [14—17]. 3umkenns Ha-
AifiHOoCTi MporpamMHoro sabeanedeHHs Bif0yBaeThCcA yepes NOMHUJIKA Y BH-
Morax, IIPOeKTYRaHHi i BUKoHaHHi. BiAMOBHY Ta NMOMHUJIKHK 3aJ1eKaTh Bif
3aco0y BUPOOHUIITBA NMPOAYKTY i 3’ABAAIOTHCA B Iporpamax IIPOTATOM
3alaHOI0 MPOMIMKKY Yacy.

Jo nifxapakTepuCTUK HAaLiMHOCTI IPOrpaMHOTO 3abe3neueHEA HATeKATh:

— Ge3BiIMOBHICTb: aTPUOYTH, AKi BUBHAUAIOTH BIACYTHICTH IIOMHJIOK a60
YacTOTY BiIMOB Uepe3 HasgBHICTh IOMUJIOK Y TIpOrpaMHOMY 3a0e3lieuenHi,;

— cTilikicTs 10 NOMMIIOK: aTpPUOYTH, AKi BKa3yiOTh Ha 3a6e3lleueHHsa
CIIPOMOXKHOCTI BUKOHYBaTH QYHKI B aHOMaIBHNX yMOBax (3001 anapary-
pH, IOMIJIKH B JaHUX T4 iHTepdelicax, MOPYIIeHHs B isiX OIlepaTopa ToILO);

— BiZHOBMIOBaHICTE: aTPUOYTH, AKi BKA3yIOTHL HA CIIPOMOXKHICTD IIPO-
rpaMH J0 IepesanycKy IJsd IIOBTOPHOTO BUKOHAHHA H BigHoBNEHHA Aa-
HUX IHiciasa BiAMOB;

— ySroJsKeHicThb: aTpubyT, IKMH MIOKas3ye BiAnoBiAHicTE HAABHUM
CcTaHZapTaM, yrojaMm, IpaBHjIaM, 3aK0OHAM i PO3MOPANYKEHHAM.

Jna GaraThox cucTeM (niporpam, AifsabHOCTEH Ta anaparypu) Hagiii-
HICTB € TOJTOBHOIO ITILOBOKO QYHKIIi€I0 peasisallii Baxansux aTpudyris,
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II[0 MOJKe BU3HAYaTHCH [0-pidHOMY. IHOAL aTpnbyTu HagifiHOCTi BUpaka-
IOThCA Yepes iHmm arpubyTu AKOCTi, AKIIO OCTAaHHI HO3BOJSIIOTH AOCAT-
HEHHA BHCOKOI SIKOCTi IporpaMHOTo 3a0e3neyeHHA.

Jesaki Tunu cucreMm (peaJibHOrO Yyacy, pagapHi cucreMu, cucremu Oearre-
KM, KOMYHIKaIisa, MeJudHe YCTATKYBAaHHA Ta iHINi) MiCTATH 0co01ABi BH-
MOrM A0 3abesnedeHHA BMCOKOI HAAIHOCTI BKJIIOYHO 3 TAKMMH aTpUOy-
TaMH4, AK HeJONYCTHMICTh MOMUJIOK, De3nera, 3aXUIIEHICTh i 3pydYHicTD
3aCTOCYBaHHS, 4 TAKOK JAOCTOBiPHICTH SIK OCHOBHUI KpHUTepiil HaaidHOCTI.

HaziiigicTs CKIagHHX IIPOTPAMHHX CHCTEM iCTOTHO BiApPi3HAETHCA
Big Haxiimocti anapatypu. Hocii masux (daitau, cepsep i nmoi.) MmaroTh
BUCOKY HajlifiHicTh. 3anucu Ha HUX MOXYTb 30epiraTHcsa TpUBaJIUil yac
6e3 pylinyBanHda. YNHHMK pYHHYBaHHA i cTapiHHA HOCIIB JaHUX He Biiirpae
icroTHOI poJi B ominni HagiffHOCTI IporpamMHoOro 3abe3neyeHHsA.

Orsxe, HaniliHiCTD IPpOrpaMHOTO 3a6e3MeYyeHHA 3HAYHOIO MipoIo 3aJie-
JKHTh Biji 4YMCJia 3aNNIIEHNX Yy IIPOIleci po3poOKH HA eTanax ¥HUTTEBOTO
IUKJIY i He yCyHeHHMX TOMHJIOK. ¥ XOAi eKCIIyaTauil MOMHIKH TexX
BHABJIAIOTLCA H yCyBalOThCA. FIKINO IIpU BUIIPABIEHHI MOMUJIOK HE BHO-
cATbCA HOBi, a0 MpUHAMHi, HOBUX IIOMHUJIOK BHOCHTbCH MEHIIe, Hix
YCYBA€ETHCH, TO B X041 eKCIIyaTanii HafiHICTh TporpaMHoro 3abe3nevyeH-
Hs 6e3yIIUHHO 3pocTae. UM iHTeHCHBHIIE TPOBOAUTHCA €KCIIyaTallid,
THUM iHTeHCHBHIiNIe BUABJSAIOTHCA MOMIJIKH i IIBU/LIE 3pOCTAE HAAIHHICTD
IPOrpaMHOro 3afe3neyeHHs.

Tepwmin HaaiiHOCTI TporpaMHOro 3abe3ne4eHHA BUKOPHCTOBYETBCH B
poJIi IOKA3HMKA AKOCTI HporpaMHoro sabesneuendasi. Buaukae HeobxifHiCTD
YTOUYHEHHS poJi arpubyris HaAifiHOCTI B cucTeMi MOKa3HUKIB (XxapakTe-
PHCTHK) AKOCTI.

HaniiinicTs € GyHEKIICIO BiL TOMIIOK, AKi 3aJIMIININCA B IIPOTPaMHO-
My 3abeslledeHHi 1Iicjs BpoBaKeHHs foro B ekciryaranio. [Iporpamue
3abe3neyeHHd, AKe HEe Mac IOMUJOK, € a0COJIOTHO HAXIMHUM. Ane s
BEJIMKHX IIporpaM abcosioTHa HaAiiHICTL MPaKTUYHO HepocaxKHa. Hesn-
SIBJIeH] IIOMMJIKM, KOTPi 3aaHMIININCH, BUABJIIIOTE cefe yac Bij dacy B
MeBHUX YMOBaXx (Ha AeAKil CYKYNHOCTi BUXiAHUX NAHUX) CYNIPOBOJKEH-
HA ¥ eKcruiyaranii.

HaniliHicTe — eauHni KiJbKICHH NOKa3HUK AKOCTI, 1II0 XapaKTe-
PH3y€e BAACTHBICTH IPOrpaMHOro 3a6e3NeYeHHA BUABJIATH NOMUIKH, AKi
3aJMINUIIMCA B HBOMY, B IIpolleci eKcIyaranii npu sagasomy HaGopi
BXiITHUX HAaHUX.

Jlnst ouiHKM HaAifHOCTI IporpamHoro 3abesneyends [10—13] Buko-
PUMCTOBYIOThCA TaKi CTATHCTUYHI TIOKA3HUKH, AK MOYKJIUBICTH Ta yac Ges-
BiAMOBHOI POGOTH, MOMKJIMBICTD BL{MOBY i yacToTa BifMOB. OCKiNIbKU TLIBKK
MOMHJIKH B IIpOrpami posriiafaloThCA AK NPUUNHY BiIMOB, {0 HE MOXYTh
CaMOYCYHYTHCH, TO IIporpamMBe 3abe3neuyeHHs BapTO BifTHOCHUTH J0 KJacy
HeBIIHOBJIIOBAHUX CHCTeM. 3a OCHOBHMI KpuUTepiit HaxiifHOCTI B TAKHUX
cHCTeMaX NpUIMAEThCA TPUBAJIICTE pOGOTH CUCTEMH IO IepLIol BiAMOBH.
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Ilna ofep:kaHHSA IMX XapaKTePUCTHUK MOTPIGHO IPOBECTH CTATHC-
TUYHiI BUTIPOOYBaHHA. 3ayBaKUMO, 10 IIPU KOXKHOMY IIPOSABiI HOBOI mO-
MUJIKH, AK IPaBUJIO, TPOBOAATKLCA i JIoKasisamia i Bunpasaenns. Ilpas-
Iy Ka)Ky4dd, HabpaHa A0 I[bOr0 CTATUCTUKA BTPAYAE CBOE 3HAYECHHSA, TOMY
1[0 MicJIA BHECEHHA KOPEKTHUB HaJaroAxeHa mporpama, 1o cyTi, € HOBOIO
IMporpaMoio 3 iHImMuMu XapaKTepUCTUKAMM, BiAMiHHOIO Bif Tiel, mo xo
LLOI'0 BUIIPOOOBYBAJIacH.

Y npoueci BuilpaB/JeHHA MOMWUJIOK NMOKAa3HUKH HaAiilHocTi 6yIXyTh
BECh 4ac 3MiHIOBaTHCA, AK IIPABUJIO, y 6ik nosinmenHa. OTiKe, iIXHs OIiH-
Ka MatuMme TUMYacosuil i mabmmkenmit xapaktep. ToMy BUHHKAaE He-
oOxigHicTE TMOIIYKY HOBHUX IMiJXapaKTEPUCTHK, aJlcKBATHUX DPEeaJIbLHOMY
Tpoiecy BUMipPIOBaHHA HAOIHOCTI, TAKUX, SK 3aJIe?KHiCTH iIHTEHCHBHOCTI
BUsABJIEHNX NMOMUJIOK BiJ uMcyia MpoToHiB mporpamMu (To6TO, Bif uucia
peaJiizaniii) i 3anexHicTh BiIMOB BiZ yacy PyHKIIOHYBaHHA [IPOTPAMHOI0
3a6e3neyeHHsA TOIIIO. :

Jy1 cucTeM 3 BUCOKHM CTYIIeHEM iHTerpanii, BiJMOBHU B AKMX MOXKYTb
3HU3UTH Ge3reKy abo 3aXHCT, HafilAIicT, — He croci® BU3HAUSHHA AKOCTI.

Jo unHHHKIB rapanTii HaAIAHOCTI HaNEXKaTh:

— 3arpo3a — IPOAB HEeCTLIHKOCTI, 1110 opy1nye 6e3MeKy CHCTEeMH;

— PU3BUK AK CYKYIHICTH 3arpo3, 1110 MOXXYThb IIPU3BECTH O HECITPUATIN-
BUX HACJIJKiB i 30MTKY, a TAKOXK A0 3MiH CTAHY CHCTeMH ab0 cepelOBULIA;

— aHAaAJIi3 PU3MKY K BUBUCHHS 3arpo3u abo pu3HuKy, iXxuHa yacroTa i
HacHiaKu;

— HAJTCHICTE — CHPOMOIKHICTEL cCHUCTeMH 36epiraT cTabinbHiCTH po-
60TH i He MaTH PUBHUKY;

— piBHI HisMicHoCcTi MporpamMmHoro 3abesmnedeHHsa AK Heobxinwi ftoro Bia-
CTHBOCTI, 1[0 YTPUMYIOTH PUSHK CHCTEMH B PAMKAaX NPUIHHATHX 00MeKeHb.

Pusuk nepersoproe i 3SMeHUIye HaAiHHICTh, TOMY 1110 BUABJIEH] TOMMJI-
KM MOXXYTb MPHU3BECTU A0 3aTpO3u, SKIINO Bi/MOBM HOCATL YACTOTHUH
XapakKrep.

9.3.3. 3pyumicTs 3acTocyBaHuA

3pyuHicTb — 1Lle MHOXKHHA aTpubyTiB, KOTPi BKA3yIOThH Ha HEOOXiAHL
a60 CupusATINBL YMOBM AJS1 BNKOPUCTAHHA NPOrpaMHOro 3abesneyeHHs
BU3HAYEHUM KOJIOM KopucTyBauiB. Ilif BUKOPDUCTAHHAM poO3yMilOTh AK
JiajIoroBe CNiJIKYBaHHSA 3 KOPDUCTYBA4YEM, TakK i Hejianorose GyHKILIOHY-
BaHHA ¥ OePoKAHHS pPe3yJibTaTiB BUKOHAHHSA B DISHOMaHITHUX cepefloBU-
ax, B AKMX MOXKYTH ITPOBOAUTHCA MiATOTOBKA il OPAIIOBAHHA Pe3yJib-
rtariB. le ofHa 3 XapaKTepUCTHK 3PYYHOCTi 3aCTOCYBaHHI.

Y miskHapoaHomy craHzapri [3] s3pyusicTh 3aCTOCYBaHHsI BU3HAUEHO
AK cneludiYHy MHOKHHY ATPUOYTiB IPOrPaAMHOTO MIPOAYKTY 3 BJACTHBO-
CTAMH €ProHOMIYHOCTi.

Jo migxapakTepuCTHUK 3PY4YHOCTI 3aCTOCYBaHHA IporpaMHoOro 3abes-
NeYeHHs HAJIeXAaTh:
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— 3pO3yMiJicTh: aTpNOYTH, SKi BU3HAYAIOTH 3YCUIIA, HeOOXiaHl 1
PO3Mi3HABAHHA JIOTIYHHX KOHIENIii Ta YMOB 3aCTOCYBaHHA iX;

— JIeTKiCTh HAaBYaHHA: ATPHOYTH, AKi BU3HAYAIOTH 3yCHJLIIA, 3aTPadeHi
KOPHUCTYBaYaMH, 00 BUBYUTH YMOBH BUKODHCTAHHSA, HATIPUKJIAJ, OlIepaIiii-
HIH KOHTPOJIB, BIIPOBAM)KEHH A, BUICHOBKH, JiarHOCTHAKY, 8 TAKOXK NPOLEAYPH,
NpaBHa i JOKYMEHTAILIO AJIs BUKOPUCTAHHA NPOTPAMHOr0 3a0e3IIeYeHHS;

— ONEePATUBHICTH: aTPUGYTH, AKi XapaKTEepM3yIOTh AKICTL peaxiii
CHCTeMH Ha 3yCWJLIA KOPpHCTyBaua IpU BUKOHAHHI onepaiii Ta onepaiii-
HOT'0 KOHTPOJIIO;

— Y3roA»KeHiCTh: aTpudyT, AKMII MOKa3ye BiAmoOBiAHICTS pO3POOKH 10
BUMOT AiIOYMX CTaHAAPTIB, yroX, IPaBui, 3aKOHiB i PO3NOpPAIKEHb.

9.3.4. EdexTuBnicTs

EdexTrpHicTh 3a0€311euy€eThCsE MHOMKHHOIO aTPpUOYTIB, AKi moKa3sy-
IOTHh B3a€MO3B’ I30K MiK piBHeM BHKOHAHHSA IIPOTPaMHOro 3abesnedyeHHA
i kiTBKiCTIO BUKOPHCTOBYBAaHHX PecypciB y mouyaTKoBux ymoBax. [lo pe-
cypciB HajexxaTs 3acobu, anaparypa, iHIIi BUKOPHCTOBYBAHI IIPOAYKTH,
MaTepianu (HaopUKJag, Hamnip AJd IPYKYBaJbHOTIO IIPHCTPOIO), HOCAYI'H
IITATHOrO OGCJIYTOBYIOYOro MEPCOHAJY TOIIIO.

Ho migxapaxTepucTik e)eKTUBHOCTI TPOrpaMHOTO 3abe3rneueHH s Ha-
JIeXKaTh: :

— uac peaknii (peakTUBHiCTB) — aTpUOyTH, AKi MOKA3yIOTh Yac BIATYKY,
OIIpallfOBaHHSA i BUKOHAHHA (YHKIi nporpaMHOro 3abesnevyeHH;

— eteKTUBHICTBL pecypciB — aTpubyTH, AKi DOKa3yTh KiNLKiCTE i
TPUBAJiCTE BUKOPHCTOBYBAHMX PecypciB mpu BHKOHaHHI QyHKIiH npo-
rpaMu B IpOrpaMHOMY 3a0e3IeueHHi;

— ysromKeHicTs: aTpubyT, AKHUIH TOKasye BixnosigxicTs manoro ar-
pubyra 3afaHUM CTAHZAPTAM, IPABUJIAM i pO3TOPAMKEHHAM.

9.3.5. CynpoBomxysaHicTs

CynpoBomKyBaHicTs — Il MHOKHMHA BJIIACTHBOCTE, AKi BKasyoTh
Ha 3yCMJIIA, KOTPi HeoOXiAHO BUTPATUTH HA IPOBEeAeHHA MoAgudikairiii,
TAKWX AK KOPUT'YBAHHA, YAOCKOHAJIEHHA i afAanTaniio NporpamMHOro 3a-
GesrneyeHHA 3i 3MiHOI0 cepeIOBHUINA, BUMOT a60 QYHKIIOHATBEHUX cnenudi-
ranifi. Tob6ro, moxudikamniero BBaxkawTbcsa 6yAb-aKi aMiHu, SAKi npoBa-
LATHCA 3 METOI0 NojinimenHa abo fogaBaHHA AEAKNUX 0COOIUBOCTEH DYHK-
I[iOHyBaHHSA IPOrpaMHOro 3abesneueHHA (AuB. riaBy 8).

o migxapaKkTepuCTHE CYIIPOBOZKYBAHOCTI IIPOIPAMHOr0 3abe3redeHHs
HAJIeKATD:

— aHAJII30BaHIiCTh: NMOKA3HWK, AKMHA BM3HaYac HeoOXimHi sycunnsa
JAJA AiaTHOCTUKY BHNANKIB BigMOB abo igerTHdikamnii vacTuH, mo 6yayTs
MoaudikyBaTHCsH;

— 3MiHIOBAHICTH — NOKA3HUK, KW BUSHAYAE 3YCUILIA, L0 BUTPAYA-
I0ThCA Ha MOAM(iKaniio, BUAaIeHHA TOMWIOK a60 BHECEHHS 3MiH Y 3B’ A3KY
3 IOMHJIKaMH 260 HOBUMH MOYKJIMBOCTSIMHU CePEJOBHILA DYHKIIOHYBaHHS;
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— cTabinbHicTh: aTpUbyTH, AKi BKA3YIOTh HA PU3HK Moaudikamii;

— TEeCTOBAHICTh: aTPUOYTH, AKiI BKA3YIOTh HA 3yCHJIA JJs IIpOBe-
JleHHA Banifanii Ta Bepudikauii 3 MeTOO BUABJIEHHA IIOMUJIOK Y Hporpa-
Max i HeBimOBigHOCTEH IPOrpaM BUMOTAM, a TAKOM HACTYMHOL MOAMMI-
Kanii mporpamMuoro 3abesnedyeHHs Ta HOT0 aTecTaril;

— y3ro/KeHicTh: aTpubyT, AKNI BKa3ye Ha BiJMOBiAHICTL JAHOTO ATPH-
6yra apTubyTaM y cTaHAApTAaX Ta YyroJax, IPAaBUJIAM i pO3MOPAIMKEHHAM.

9.3.6. IlepenocuicTs

IlepeHOCHiCTE — I6 MHOMHHA TMOKa3HUKiIB, KOTPi BKA3yIOTb Ha
3JaTHiCTH IPOrpaMHOTro 3abe3neyeHHA IPHUCTOCOBYBATHCA 4O POGOTH IIpu
3MiHi cepenoBuia BuKOHaHHs. CepenoBHlile Moxe 6yTH opradisaniiinmm,
anapatHuM i nporpamanM. ToMy nepeHeCeHHA HporpaMHOro 3adesneueH-
HA MOYKe OyTH MOB’A3aHNUM i3 CYKYIMHICTIO Aill, copsaMoBaHUX Ha 3abeare-
YeHHA (QYHKNIOHYBaHHA NPOrpaMHOro 3abesmedeHHA B CepelOBMII,
BiAMiHHOMY BiZ TOrO CepefioBuInia, B AKOMY BOHO CTBOPIOBAJIOCH, 3 YPaxy-
BaHHJM HOBUX IIPOrPaMHHMX, OPraHisamifHMX i TeXHIYHNX MOXKJIHBOCTEM.

Ho nifxapakTepUCTHK IIEPEHOCHOCTI MPOrpaMHOro 3a0e3neyeHHs Ha-
JIeAaTh:

— aJaNTHBHICTb: aTPUOYT, AKUI XapaKTEePU3ye 3yCHIJIA, HeOOXimui
Aas aganranii o cmenjajJbHUX cepefoBHIL] 6e3 BUKOHAHHA 1HIIWX AiH
a6o 3acobiB NiATPUMKHN NporpamMHOro sabesieyeHHs;

— HACTPOIOBaHicTh (MpPOCTOTA iHCTANALT): NOKA3HNKN HeoOXinHMX
3yCIJIb JJid 3aTycKy abo iHcTandalii JaHoro mporpaMeoro 3atesnedeHHs
B IIEBHOMY CePeIOBHIIIi;

— CYMicHiCcTh: IOKa3HUKH, AKi BU3HAYAIOTHh MOMCIIUBICTHL BUKOPUC-
TaHHSA CHeliaJbHOro NporpaMHOro 3abe3reveH s B cepeROBUINI YNHHOTO
IporpaMHOTO 3a0e3neyeHH ;

— y3romxeHicTb: aTpubyTH, fAKi BKa3ywTh HA BiANOBiAHICTEL cTAH-
IapraMm abo KOMOBJIEHOCTAM i3 3aGe3neyeHHs 11€ePeHOCHOCTI;

— inTeponepabesibHiCTh: aTPUGYTH, AKi 3a0e3MeUyIOTh MOMKJIUBICTh
B3a€MO3aMiHIOBAHHSA IIPY CHJIBbHINM poGOTi 3 iHIIMMU IpOrpaMmaMu 3 HeoO-
XiHOIO iHCTAaNAiEI0 ab0 afanTanicio nporpaMHoro 3abe3neyeHHa.

Tabnunsa 9.1 MicTuTs cTHCINA ONUC HABEIEHUX BUILE aTPUOYTIB.

9.4, MeToau BU3HAYCHHA 3HAYCHDb NOKA3HHKIB SAKoCTI

Jlya BU3HAYEeHH: 3Ha4YeHb IOKa3HUKIB AKoCTi Bignosiguo xo JACTY
2844-94 [4] 3acTOCOBYIOTHCHA TaKi METOAN: BUMipIOBaALHMIA, peccTpaniii-
HUIi1, pO3PaXYHKOBU Ta eKcIepTHHUIT (a TAKO KOMOiHalil Mux MeToAiB).

Bunmiprosaavruilt memod 6a3yerbcsi Ha BUKOPHUCTAHHI BUMipIOBaIb-
HUX i nmporpaMHHX 3aco0iB AJA ofep)KaHHA iHdopmamii nmpo KinbkicHi
XapaKTepUCTUKYU NTporpaMuoro 3abesneueHds, HAPUKIAJ, IPO BU3HAYCH-
HA obcAry, uncaa pAAKiIB Koxy abo onepaTopis, KiabKocTi rijsiok y npo-
rpaMi, KiTBKOCTi TOUOK BXOAY (BUXOAY), PEAKTHBHOCTI TOIIO.
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Tabauysa 9.1. CTHEAA XaPAKTEPHCTAKA MOKAZHUKIB SKOCTI HPOrpaMHOro
3abe3meyeEHA

Ilorasrux Onuc BAACTHBOCTEH NOKA3HHKA

T'pyna BracTusocTei, 110 3yMOBJIIOE HOTO CIIPOMOMK-
HiCTh BUKOHYBATH BU3HAUYEHHUN Iepesyik GyHKUiH,
AKi 3a70BOJILHAIOTH TOTPeOK BiATIOBIZHO KO IIpPM3HA-
YeHH4.

dyuknioHansHiCTL

T'pyna BiactuBocTeil, 1[0 3yMOBJIOE CIPOMOMKHICTD
nporpamMHoro sabesmnedenHs: 36epiratu mpauesgar-
HicTs 1 nepersoproBaTu BXimHi gaHi B peaynbTar 3a
BCTAHOBJEHM Iepiof yacy,HaBiTs 3a BiZMOB
BHACHIAOK BHYTpilIHiX medeKTiB i HOpyHIEHHA YMOB
#foro sacrocyBaHHS.

Hagi#inicTs

CyxynuicTs BaacTupocTeil mporpamMHoro 3abesneues-
HA AJ8 nepenbayyBaHOTO K0Ja KOPHUCTYBadiB, 10
Bigo6paskaioTh JlerkicTh HOro OCBOEHHA Ta aganTanii
0. YMOB eKcIlnyaralii,iki 3MiHOIOTHCH, IErKicTh
NiAroTOBKM AAaHWX,3PO3YyMIiJIiCTh pe3ysibTaTiB,3pyd-
HiCTH BHECEHHH 3MiH y IporpaMHy JOKYMeHTaUilo
Ta B IporpamMu.

3pyunicTh
3aCTOCYBaHHSA

TI'pyna BnacTuBocreil, siki BU3HAYAOTL 3yCUANA,
HeoOxigHi Jy1s BUKOHAHHA Ta BHECEHHS 3MiH,MOJN-
diranii,a Takox arecranii nmporpamHoro 3abesme-
YeHHS, 0 MOAUDIKyeThCA.

CynpoBOmKYBaHiCTH

T'pyna BracTuBoCTeH, 110 XapaKTepu3ye CTYIiHb
BifiIIOBiAHOCTi BHKOPHCTOBYBAHUX pecypciB cepeno-
Brumia GyHKIIOHYBAHHA DiBHIO AKocTi (HamiiiHOCTi)
¢GYHKUIOHYBAHHA TP 3a4aHUX YMOBaX 3aCTOCYBAaH-
HA mporpamHoro 3afesrneueHHA.

PanionansricTs

I'pyna Bnactusocreil, mo 3abesneyye IIPHUCTOCOB-
HICTH J0 IlepeHoCy 3 OJHOro cepefoBUINa (yHKIiO0-
HYBaHHA B iHIIi,3yCHJIIS ANA TepeHeCceHHs i ajam-
Tamii nporpaMHOro 3a0e3IeYeHHA 10 HOBOT'O cepe-
OOBUIIA.

IlepenocHicTs

Peecmpauyiiinuic memod 6a3yerTscsa Ha NiIpaxyHKy AeAKHUX H04iil, MO-
MEHTiB yacy, yncJia 360iB abo BiAMOB, nouaTKy i KiHLg poSoTu mporpam-
Horo 3a0e3neyeHHA B polieci 1oro BUKOHAHHS.

Poapaxynrosuii memod Gaszyerbcsi Ha CTATUCTUYHUAX JAHUX, 3i6pa-
HUX Iifg yac MpoBeAeHHA BUIIPOOyBaHb, eKCIIyaTallil i cympoBOMKEeHHA
nporpaMHoro 3abesneuenHsa. Po3paxyHKOBUMH METOLAMU OIiHIOIOThHCH
NOKa3HUKY HaJdiffHOCTi, TOUHOCTI, CTIMKOCTI, peaAKTHUBHOCTI TOIIIO0.

Excnepmmnuil memod 3aificHIOEThCA TPYIIOIO eKCIIepPTiB-cnenianicTis,
KOMIIETeHTHHX Yy BUpiineHHi gaHoro sasBxaHHsa abo TUIY IPOrpaMHOro
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sabeslmeveHHsA. [xHi pimenus 6asyloThcA Ha HOCBiAl Ta iHTYimii, a He Ha
OeamnocepeHiX pe3ybTaTaX PO3PAXYHKIB un excnepuMenrtis. 1eii meTon
peatidyeTheA LLIAX0M ITeperyIaay IporpaM, KoiB, CYIPOBIIHUX JOKYMEHTIB,
YHACJIiIOK 4OI'0 BUSHAYAETHCA AKICHA OI[iHKA CTBOPEHOr'0 IPOAYKTY. s
IIBOT'0 BCTAHOBJIIOIOTHCST KOHTPOJIbOBaHI O3HAKH, 1110 KOPEIIOIOTh 3 OHUM
a60 KiTpbKoMa MOKa3HMKAMU AKOCTI, AKi BKIIOYAIOTHCS 40 OIIUTYBAJIBHUX
KapT ekcnepriB. MeTon 3acTOCOBYETHCA AJIA ONIHKM TAKHUX MOKA3HHKIB,
fIKi XapaKTepU3yIOTh 3AaTHICTL A0 aHANI3yBaHHA, JOKYMEHTYBAaHHSA, CTPYK-
TYPYBaHHSA, V3TOMKEHHS.

s oninloBaHHA 3Ha4YeHb MOKA3HUKIB AKOCTI 3aJIesKHO Bif ocobnu-
BOCTeH BUKOPHCTOBYBAHHX HHMH BJIACTHBOCTEH, OPU3HAYEHHH, 3aCO0iB
iXHBOTO BUBHAYEHHA BUKOPUCTOBYIOTHCH IIKAJIH:

« merpuuHa (1.1 — abcomorsa, 1.2 — BigHocHA, 1.3 — iHTerpanpua);

* nopAZKoBa (PaHrosa), IO AO3BOJAEC PAHKHPYBATH XapaKTepUCTH-
KU IIJIAXOM MOPiBHAHHA 3 ONOPHUMM;

+ knacudikaliiiiia, 1110 XapaKTePHU3Y€ TUIBKH HAABHICTH a00 HEHAABHICTD
3JIaTHOCTI 10 aHAJi30BaHOCTi B OL[iHIOBAHOMY NMPOrpaMHOMY 3a0e3neueHHi.

IToka3sHMKN, AKi MalOTh METPUYHI IIIKAJH, HA3UBAIOTHCA KINbKiCHM-
MH, a TOPAAKOBI i KJacudikamiini — akicuumn.

9.5. MeTpHKH SIKOCTi MpPOrpaMHOro 3aée3medyeHHs

ITokn nio B nporpamHiit iHyKkeHepii 11e He CKJIAJACh OCTATOYHO CHUC-
Tema MeTpuK. OfHAK AilOTh PisHOMaHITHI migXomu if MeTOAHU 1IOAO CKJa-
Oy MeTPUK Ta BHUMipOBaHHs ix. IIpo Ba)KJuBicTh i€l mpobiaeMaTUKU
nucas Jjopa Keabsin: “Kosu Mi He MO)XeMO BUMipATH i BUCJIOBUTH BCE B
YyucJax — Hallli 3SHAaHHA oOMesKeHi 1 HegocraTHi”.

Y ranysi po3pobxu nmporpaMHOro 3abesmedyeHHs CHCTEMa BHMipioO-
BaHHA € HeoOXiAHOIO i BKAIOUAaE METPUKH Ta mozexni sumipis [8,19]. 1ia
CHCTEMA BUMipiB BUKOPHCTOBYETHCA AJA KINbKICHUX OIIHOK IIpOTpaM-
HOro 3a0eaneyeHHA i JOCATHEHHA PO3YMiHHA, KOHTPOJIO i MOJNiNIIIe Hs
AKOCTi MPOAYKTY.

Jna BU3HAYEHHS BUMOT IO IIPOTPAMHOro 3abearedeHHs 3aJal0ThCA
BiAMOBiAHiI IM 30BHINIHI XapaKTepHCTHKH Ta iXHi migxapakTepHUCTHKH
(MOKa3HHUKHN), 1[0 CTOCYIOTHCA Pi3HUX acneKTiB GYHKIIOHYBaHHA i Kepy-
BaHHA NPOAYKTOM y 3asaHoMy cepemosmmii. IIsia sagaHoro Habopy xa-
PaKTepHUCTHK AKOCTiI mporpaMHoro 3abe3medyeHHs y BUMOrax BU3HAYA-
IOTBCS BiATIOBiAHI METpHUKM, MOZAeJIi IXHBOI OL[IHKM Ta Aiana3oH 3HAUEHBb
Mip Ana BUMipy nisgxapakTepuctTuk abo aTrpubyTie AKOCTI.

MeTpuKa € aTpOYTOM OPOAYKTY, 1110 BUMiDIOETHCS 3a OJHI€EIO i3 IIKaJI,
3a3HaUEeHMX BHIIE, i BKJIIOYAE MHOXKHUHY AOIMYCTUMHUX 3HAUYEHb I[LOT'O ATPH-
OyTa ONA KOXKHOI XapaKTEPUCTUKH AKOCTI.

Bignosiguo 1o craHZapTy [5] MeTPHKH BH3HAUYAIOTHCHA 32 MOZJEJLITIO
BUMipy aTpubyTiB IporpamMHoro sabeaneyeHHs Ha BCiX eTanax JXUTTEBOTO
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UKy (IPOMidKHA, BHYTPIIlIHA MeTPUKAa) i 0COOJIMBO Ha eTalli TeCTyYBaHHSA
abo ¢yHKIIORYBaHHA (30BHIIIHI METPUKH) IPOAVKTY.

3yIIMHNMOCS Ha KJaacudikaiii MEeTpUK IIporpaMHOro 3abesnevenusd,
Ha IpaBUJIaX AJIA NIPOBEIeHHSA METPUYHOrO aHANiI3y NPUKIATHUX 3aCTO-
CyBaHb Ta Ha Ipoleci BUMipoBaHHSA IXHiX aTpubyTiB.

Tunu MeTpHK. € IBa THUIIN METPUK:

1) MeTpHUKU IPOTPaMHOI0 IIPOAYKTY, II[0 BUKOPUCTOBYIOTHCA AJISt BH-
Mipy MOTr0 XapaKTepUCTUK-BJIACTHBOCTEH;

2) METPUKH IIPOIIECY, 1110 BUKOPUCTOBYIOTLCS JIJIS BUMipY BJIACTHBOC-
Tel Npolecy CTBOPEHHSA MMPOAYKTY.

9.5.1. MeTpHMKH NPOrpaMHOTO NPOXYKTY

MeTpHKY OIPOrpaMHOro IPOAYKTY BKJIIOYAIOTh:

* BOBHIIIIHI METPUKY BJIACTHBOCTEHN IIPOAYKTY, BUAMMUX KOPUCTYBAYERi;

* BHYTPIIIHI METPHKU BJIACTUBOCTEH, BUAUMUX TLILKU KOMAHJL PO3-
poGHUKIB.

J06HIWHI MempPuKuU IIPOIYKTY BKIOYAIOTE:

— MeTPUKU HaAiHHOCTI HPOAYKTY, SIKi CAYTYIOTH JJid BH3HAYEHHS
uypcia gedeKTis;

— (yHKIIiOHAABHI METPUKHM, 32 JOMOMOrOK AKHX BCTAHOBJIOETHCS
HasfABHICTD i IpaBUJABLHICTE peanizamii GYHKIA y IpOAyKTi;

— METPHUKU CYIIPOBOJKEHHS, 3a AOIIOMOr0I0 AKHX BUMIipIOIOThCS pe-
CYDPCH HPOAYKTY (IIBUAKiCTE, aM’ATh, CEPENOBHILIE);

— METPUKH NPUAATHOCTI HPOAYKTY, AKi CIPHAIOTE BU3HAYEHHIO CTY-
IeHs ZOCTYIHOCTI AJIs1 BUBYEHHS 1 BHKOPUCTAHHA;

— METPHUKU BaPTOCTi, AKi BUBHAYUAIOTH BAPTiCTh CTBOPEHOTO NPOAYKTY.

Buympiwni mempuku NpogyKTy BKJIIOYAIOTh:

— MEeTPUKH po3Mipy, AKl 3abe3leuyoTs BUMIPIOBAHHA NIPOAYKTY 3a
JOMOMOT0I0 HOro BHYTPIIIHIX XapaKTepUCTHK;

— METPHUKH CKJIaJHOCTI, 3a JOIIOMOIOI0 SIKUX BU3HAYAETHCA CKJIAHICTh
TIPOAYKTY;

— METPUKH CTHJIIO, AKi CJYTYIOTh /151 BUBHAUEHHA IIiAXoxiB i1 Hacra-
HOB y CTBOPEHHI Iporpam Ta OKpeMHX KOMIIOHEHTIB TIpOAYyKTY i ioro
JIOKYMEHTIB.

BryTpinrzi MeTpHUKY NPOEKTYIOTHCA [JTA NiABHILEHHA KOHTPOJIIO SKOCTI
BHPOOHUIITBA NIPOAYKTY i € peJIeBAHTHUMHY NIOJI0 30BHIIITHIX METPHK.

3oBHIiIIHI 1 BHYTPilIHI MeTPUKM 3aAa0ThCcA Ha eramni GopMyBaHHS
BHIMOT JIO IIPOrpaMHOro 3abe3neueHHd i € IpeMeToM IJIAHYBaHHA ULIAXIB
JOCATHEHHSA AKOCTI KiHIIEBOTO MPOTPAMHOTIO IPOLYKTY.

MeTpUKH NPOAYKTY YacTO ONMCYIOTHLCA KOMIIJIEKCOM MoAeNeil nis
HaJlaHHS Pi3HOMaHITHUX BJIACTMBOCTEN Ta 3Ha4YeHb MojeJii abo AJsd npo-
THO3yBaHHJA 1x. BuMiploBaHHsi IPOBOAATHCA, AK MIPABUJIO, Iic/ad Kanidpy-
BaHHA METPHUK y PAHHIiX NpoeKTax.
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MeTrpury IpoayKTY MOXKe OyTH 3aIIPOIIOHOBAHO AJIsA KOMKHOL cTamii
JKUTTEBOTO UKJIY. 3aTAIBHOIO MipOIO € CTYIIIHE TpacyBaHHSA, 110 BI3HA-
4aeThCA K YUCJIO BEUMOT, K1 IPOCTEXKYIOTLCA 3a JOIIOMOT'0OI0 MOJEJIi CIie-
Hapiis. IlpukmagoM MeTPUK MOXKYThb OyTH:

* YUCJIO BUMOT

* yueJIo cueHapiis i gitounx ocib (akTopis);

+ yncjo 00’€KTiB, BKJIIOYEHHUX AO CIieHapiro, i noxasaizarmii Bumor y
KOXKHOMY CIieHapii;

* yucJIo mapamerpiB i omepamniit o6’exra Ta iH.

Crenia/JbHOI MipOI MOMKe BUCTYIIATH PiBeHb BUKOPUCTAHHSA NIOBTOP-
HUX KOMIIOHEHTiB, AK& BUSHAYAETHCA AK BiJHOLICHHA PO3Mipy MPOLYKTY,
BUTOTOBJIEHOTO 3 TOTOBUX KOMITIOHEHTIB, IO POSMipy CHUCTEMH B IlijoMy.
I1a mipa BUKOPHCTOBYETHCA AJIA BU3HAYEHHS BAPTOCTI i AKOCTi mporpam-
Horo 3abe3nevyennd. IIpukaagaMu METPHK MOBTOPHUX KOMIIOHEHTIEB €:

* 3arajibHe YUCJO 06’€KTIB i YHCJIO TOBTOPHO BUKOPHUCTOBYBAHUX ;

+ 3arajibHe YHCJIO oIlepaIlliii, TIOBTOPHO BUKOPHUCTOBYBAaHUX i HOBUX;

* YHUCJIO KJIACiB, 1[0 YCHAAKOBYIOTH crnieudiuHi onepanii;

° YUCJIO KJAcCiB, BL AKKX 3aJIe:KUTh JaHUH KJac;

* YUCJIO KOPHUCTYBaYiB KJacy abo onepaitiit Ta iH.

J1s1 OLIHKHM 3arajibHOI KLUIBKOCT] JAeIKUX BHMipiB 4acTO BUKOPHCTOBY-
FOThCSA CEPeJHbOCTATUCTHYHI METPUKHY, HAITPUKJIA TAKi, AK CEPeXHE YUCJIO OTe-
paiii1 y Kiaci, cepelHE YHCJIO CIIAIKOEMIIIB KJacy abo onepairiit Kjacy Ta iH.

fAx npaBuao, MipH OIIHKY € JOCTATHLO CY0’€KTUBHUMMH 1 3AJI€XKATH
BiJl 3HaHb €KCNEPTiB, KOTPi BUKOHYIOTH KiJIbKiCHE OL[iHIOBAHHA €JIEMEHTiB
MPOrpaMHOTO IIPOAYKTY.

9.5.2. MeTpuKH npouecis

MeTpHKM NpOI1eCiB BKAKYAIOTD:

* METPHKH BapTOCTi, AKi BUMipIOIOTH 3aTpaTH Ipali Ha CTBOPEHHA
NPOAYKTY 800 apXiTeKTYPH IIPOEKTY 3 YPaXyBaHHAM TAKHX BJIACTUBOC-
Tell, AK OPUTIHAJBHICTE PO3POOKH, MIATPUMKA, JOKYMEHTAILiA;

* METPUKU JIOCATHEHB, SIK YACTAHA METPUK BapTOCTi 1 THX, 10 BUMI-
PIOIOTH BapTicTh npani po3poOHUKA B JIIOAUHO-THAX YA MiCALAX;

* METPUKH HeHaJNiHHOCTi IIpolecy, AKI BCTAHOBJIOIOTH IJIAXOM IIPOTHO-
3yBaHHA €KCIIEPTiB YKCIa HEBUABJIEHUX Je(eKTiB i yac MpOeKTYBAHHS;

* METPHKH IIOBTOPIOBAHOCTI, IKi BCTAHOBJIOIOTH, SIK Y JAHOMY IIpOIIeci
BHKOPHCTOBYIOTBECS PaHillle BUTOTOBJIEH] eJleMeHTH,

MeTpHKH NPOEKTY BKJAKYAIOTH BJIACTHUBOCTI 3aJJAHUX OCHOBHUX IIO-
HATb OPeIMEeTHOI rajiysi, ki nignsraroTs BUMiploOBaHHIO. BuMipoloTsea
NepeBayKHO BHYTpinTHi i sosHimEi aTpubyTu nporpam.

AKX MeTpUKM IPOLIECY MOXKYTH BUKODHCTOBYBATHUCHA: YaC PO3POOKH,
YUCJI0 MOMUIOK, 3BHAUIEHUX IijJ] 4ac TeCTyBaHHA. 30KPeMa CTOCOBHO ClLie-
HapHOro Nigxoay, BUKJIAAEHOMY B I'VIaBi 3, BHUKOPUCTOBYIOTBCSH TaKi MeT-
PUKH IIpOIECY:
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— 3araJsHHI 4yac po3pobKH i OKpeMo yac AJIsl KOKHOI crafii;

— yac mogu@ikanii mogeseit;

— Yac BUKOHaHHA pobiT y npoieci;

— YHuCJOo 3HAAeHUX HOMUJIOK Iij uac pesisii;

-— BapTicTh 3a0e3NneyeHHs AKOCTI;

— BapTiCTh HPOBEJEHHA IIPOILECY PO3POOKH.

IIpore inozai 3xificHIOIOTHCA BHMipIOBAHHA 3afiBUX BEJIMYMH Yy IIPO-
eKTi, HampuKiaax yucio sHakiB ASII y mporpami, xoua e 9ucyio HiKoro He
OiKaBUTL, Y TOMY YHCJIi i MeHeAKepa MPOeKTy, AKOro Oiiblle NiKaBUTh
YHNCJIO HiAmporpam, OKpeMiuX KOMIIOHEHT IPOeKTy Ta ixHix aTpubyris.
CaMe ue J1e;Xano B OCHOBI BUMipioBaHHA 6i6mioTeKH MOBU MporpaMyBaH-
HA [8,13], nua axoi 6ysao posragayro 150 kiaacis 06’ekTiB 1 1850 Buac-
TuBocTel. A HUX 3HAIEHO cepeiHiil KoediieHT BUKOPUCTaHHSA KJIACiB
Bignosiguao 0.4 i 3.

[IpnxnajoM MIAPOKO BUKOPHCTOBYBAHUX 30BHIIIHIX METPHK HpPO-
rpaM € MeTpMKH XO0JICTea — MEeTPHUYHi XapaKTepHCTHKHU Iporpam, 1o
BUABJIAITLCA Ha OCHOBI CTATHYHOTO IIPECTABIEHHA NPOrpaMu KOHKDeT-
HOI0 MOBOIO IIporpamMyBaHHA. SIK BUMipHi aTpu0yTH ajaropuT™My posris-
JalOThCH: YUCJIO BXOMKEeHb OlepaH/iB, AKi TpaIadlTbeA HalYacTile, Ta
OIepaTopiB; JOBXKHHA OIKUCY IPOTPAMH SK CyMa YHCJa BXOMXEHb BCix
onepaHiB i oepaTopis.

11i aTpubyTH € JpKepesioM s OJePIKaHHA TAKUX METPUUYHUX CI1iBBiAHO-
LlIeHb, K yac poboTH i yac mporpamyBaHHHA (Ans OOUNCIEHHA IOKa3HUKA
TPyAOMicTKOCTL po3pobku), obuncieHHd PiBHA mporpaMu (IOKasHHUK Ii
CTPYKTYDH Ta& AKOCTi), piBHA MOBU IIporpaMyBaHHA (IOKA3HUK PiBHA ab-
cTpakmii 3aco6is mosM i1 opieHTanii ioro Ha gaHy npobJyeMy) TOIIO.

9.5.3. BumipioBaHHS MeTPHK AKOCTI

BumiproBaHHA BJacTUBOCTEH Ta XapaKTEepPUCTHK SKOCTL Ha eTamax
JKHATTEBOTO IMKJY CIPUAE OJEePrKAHHIO AKICHOTO MPOAYKTY i Bigmosixae
meTi Ta 3aBHaHHaAM crangapry [7]. Lle € mporec 3acTocyBaHHA METPHK Y
yucJIoBil 1 HeuncaoBiit popMax Ha BCix eramax sKUTTEBOro muKry. Met-
PHYIKH BKJKOYAaOTh aTpuOyTH (30BHIIHI i BHyTpimHi), gKi cayryoTs Aasa
BUMIpY AK OKPEMHX NOKABHHKIB AKOCTi, Tak i sikocti B mimomy. Kpim
TOr0, BOHU CIIPUSIOTH NOJIMIIEHHIO Pe3yabTaTiB, OTPUMAHUX Yy Ipoleci
po3poOKu IporpaMHOTO 3abe3NneYeHH .

OCHOBHMM KiJIbKiCHO BUMiproBaHUM aTpuGyTOM SIKOCTi IIpOrpaMHO-
I'o IPOAYVKTY € HaAiMHiCTh, 110 XapaKTepuaye Leid NIPOAYKT IIOAO0 HOro
dyurnionyBanus 6e3 360iB Ta IOMHJIOK.

Huni ciocrepira€TbCa TeHAEHIIA A0 BUMipIOBaHHA aTpUbyTiB NpoeK-
Ty (HanpukJajg, CTYIiHb PO3NOAiNy 3ycuias 3a ¢pazaMU NPOEKTY), AKL BU-
3HAYAKTH CTPYKTYPY CTBOPIOBAHOIO IIPOTpPaMHOro 3abesneyeHHs Ta Horo
eJIeMeHTIB (HaOPHUKJIAJ, CTYIIiHbE TIOBTOPHOTO BUKOPHUCTAHHA KOMIIOHEHT |
olliHKa BapTOCTi po6iT 3 iXHIM 3aCTOCYBaHHSAM).

158

MeTtpuku sAKoCTI BUKODHCTOBYIOTBCA TAKOX IS OLiHKY CTYIeHs
TECTOBHOCTI ITicJIsi MPOBEeAEHHS BUIIPOOYBaHb IIPOrPaMHOTO NPOAYKTY Ha

' MHOXKWHI TeCTiB 3 MeTOI0 nepeBipKku 6e3BiiMOBHOI po0OTH, BUKOHAHHS

¢yHKIiil, 3pyIHOCTI 3acTOCYBaHHA iHTepheliciB KopucTyBaua, 6a3 JaHUX
TOIIO. 3 METOI0 BUMipIOBaHHA BUOUPAIOTHCA CYKYIHOCTI Mip A OLiHKM
aTpubyTiB mporpaMHOro 3abesneuendsa Ta BiANOBiAHI iM MeTpUKH.

BuroprcTaHHs METPUK Ma€ poOJIeMH, 0B’ A3aHi 3 BeJIHKOIO P13HO-
MaHiTHiCTIO iX, i, KpiM TOro, BOHM HalJacTiIle He KOPEJXoWTh i3 cTanaap-
TaMH, BJJACTMBOCTAMMY Ta XapaKTePHCTNKAMH BEKOPHCTOBYBAHOIL JIJIA fa-
HOrQ TUITY NPOrpaMHOro 3abe3rneyeHHA MOJENi AKOCTI.

Y nisnoMy »KoxHUH 3 IOKa3sHUKIB He MOXKe CAyryBaTu HaAiiiHOIO 6a-
3010 1A OLiHIOBaHHA NporpaMu. Po3riisHeMo J(BA XapaKTEePHUX IPHKJIA-
AM: NOKA3HUK HAJIWHOCTI i IOKa3HUK “CKJIAAHOCTI” sSIK NOBXKMHA IIPOrpa-
mu. Ilepmuii HajneKUTL A0 XapaKTEPUCTHK KOPHCTYBada i Horo moxke
6yTH BUMIpPAHO NPH BilHOCHIiIl TOTOBHOCTI porpamMu B mpomeci ii GyHK-
nionyBaHHs. [Ipyruii IOKa3HUK € TEXHIYHUM i XapaKTepusye, K0 MeBHOI
Mipu, BMiHHA Bigo6paskaTy mo3uIiilo po3pOOHMKA MPOrpaMu.

Hapo6itok Ha BifzMOBY, AK aTpubyT HajiiiHOoCTi, BU3HAUAE cepenHii
Yyac Mi’K BHHUKHEHHSIMU 3arpoa, 1110 MOpYyILIYIoTh 6e3neKy, i 3aMiHIoe BaXX-
KO BUMIipIOBaHy OLIHKY 30UTKY, 1[0 3aBAAETHCA BiANOBIAHNMH 3arpO3aMHM.
Iligxix mo BHMIipy miel XapaKTEepHCTHKM 3allO3UYEHO 3 OIIHKHM AKOCTI
TexXHiYHHX 3acob6iB. Hanpukaal, oAMH KOpUCTYBay AiaJOroBOI IporpaMu
3BUK BUKODHCTOBYBATH MEHIO, BKA3YIOUHW BAPiaHTH 32 JONIOMOroI0 KJaBia-
TYpH, a iIHIIOMY 3pYy4YHillle NpamOBaTH TPABOIO KHONKOW “Muuri”. ¥V nep-
LIOT0 KOPHUCTYBava Iporpama mnpamioe cTabijibHo, ¥ APYroro BUHUKAIOTH
aBapiiiHi cuTyalii, NoB’si3aHi 3 THM, 10 MiJ YaC HATHMCKAHHS KHOIKHU
“muIui” BiH aKTHBi3y€ BUIAAKOBHI PANOK MEHIO, YUM BUKJIHKAE BiAMOBY.

Hy»xe yacTo oLiHKa 1IpOrpaMu MPOBOAUTRLCSA 34 YHCJIOM paaKis. Ilpu
3icTaBJIeHHi JBOX MporpaM, KOTpi peati3yioTh OfHe NMPUKJIaJHe 3aBAaHHA,
nepesara, ik IpaBuJIo, BiAJAETbCA KOPOTKIiii mporpami, Tomy 1o ii, Hanes-
HO, CTBOPIOE Oinblll KBasiikoBaHUI MepcoHal, ¥ Hiif MeHIlIe MPUXOBAHUX
ii HamaromkeHHs Ta Moau@ikalilo BUTpavaeTscA OiNbie yacy.

JoBkMHY mporpaMu MOXXHA BUKOPUCTOBYBATH AK JHOIMOMiMKHY MeT-
PUKY AJiA NOPiBHAHHA MpoOrpam IIp4 yMoOBi piBHOI kBanidikauii pospo6-
HHUKIB, €IMHOI'0 CTIIIO PO3POOKH i 3araJIbHOT0 OTOYEHHS.

MerTa oniHIOBaHHS SIKOCTI HA OCHOBI MOJEJi AKOCTi MOJATAaE B TOMY,
06 NOpiRHATHA OTPUMAaHI PeadyNbTATH 13 BCTAHOBJIEHMMH BHMOTAMH J0
nporpaMHOro 3abe3neYeHHA i BUBHAYNUTH BiATIOBiJHICTS 38 KOXKHOIO peai-
30BaHOIO XapaKTEePUCTHUKOIO.

Ha ocHoBi BUMipy KiJIbKiCHMX XapaKTepPHUCTHK i IpOBEeJieHHA eKcIep-
THU3W AKICHUX NOKAa3HHUKIB i3 3acTOCyBaHHAM BaroBux Koe@imieHTiB, AKi
HiBEJIIOIOTh MMOKA3HUKH, O0YHMCIIIOETHCH HiZICYMKOBA OLIHKA AKOCTI IIPO-
OYKTY ILIAXOM [iJCYMOBYBAHHS PE3YJIBTATIB 34 OKPEeMHMH IMOKA3HUKA-
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Mu i gicTaBnenus ix 38 iIRUIAMY TOKA3HUKAMU IPOrpaMHOTO 3a0e3neUeHHs
(BapricTs, yac, pecypeH i mon.).

To6To, Iig yac OIiHIOBAHHA OKPEMOT'0 ITOKA3HUKA 34 JOIOMOTOI0 OIli-
HOUHHX €JIEMEHTIB BPaxoBYIOTbCcA B — Barosuit Koedinienr, j — noxas-
HUK, | — arpubyr. Hanpuriaaz, v poJi j-IoOKasHMKa BisbMeMO nepe-
HocHicTs. Toal el mokasHUK GyJe po3paxoByBaTHCA 3a II’SITbMAa aTPU-
6yramu (i = 1, ... , 5), HaBeleHUMH Ha puc. 9.2, IPHUOMY KOKHHUI 3 HUX
OyJle MHOKHUTHUCA Ha BignoBigauit koedimienr k.

YHacaigok nporo Bci METPHKH j-aTpubyTa MiACyMOBYIOTHCS H YTBOPIO-
OTh j-MIOKA3HUK sxocTi. Konu Bei arpubyTu mepesiyeHo 3a KOXKHHM i3
HIeCTV IIOKa3HUKIB AKocTi (uB. Tada. 9.1), npoBOAUTECA cCyMapHa OLiHKA
OKPEeMOro MIOKasHUKA, a IIOTIM il iHTerpajbHa OILiHKa SKOCTi 3 ypaxyBaH-
HAM BaroBHX KoehinieHTiB yciX MOKa3HUKIB IIporpaMHoro 3abesneyeHHA.

B ocraTounHoMy miZCyMKY pes3yasTarT OLIHKM SKOCTi € KpuTtepieM edek-
TUBHOCTI Ta AOLIMILHOCTI BUKOPUCTAHUX METOA1B IPOEKTYBAHHA, iHCTPY-
MEeHTAJIbHUX 3aC00iB i METOLUK OIIiHIOBAHHS Pe3yJIbTATIB CTBOPEHHA NPO-
rPaAMHOTO NPOAYKTY Ha CTAIiAX KUTTEBOTO LUKIIY.

9.6. Anani3 sAxkocTi IporpaMHOro 3abe3neyeHHs

ITixg vyac aHanisy AKOCTi PO3MIANAIOTECA XADAKTEDHI PUCH TpOrpaM-
HOro 3abe3neueHHsi, AKi KOPUCHI JJIA ITOTOYHOTO HPOEKTY Ta IPOEKTIB,
Kotpi 6yayTs BUKOHYBaTHcA. Harpuknak, ojuH 3aMOBHUK Xoue, o Mo-
ayJi abo 06’exTy Oysiu HagifiHUMuU, & iHUIl X049y Th, 11106, 110 MOMJIMBOCTI,
YBaXKHiIIE poarasgaiucA BCi 3aIpONIOHOBAHI OCHOBHiI BHMOTH 0 AKOCTi
porpaMHoro 3abesnedyeHHs.

OCHOBHUMM HaNpAMaMH 3a0e3neYeHHA AKOCTI €!

- HagiiiHicTh 06’cKTa,

* TpacyBaHHSA BUMOT,

* 3B’A30K-00’€HAHHA.

Y pospobui axicHoro mporpaMHoro 3abesnedeHHs € Cliellia/IbHi CHTyanjii,
10 MOTPeOYIOTh BUSHAYCHHSA JOAATKOBUX KPHUTEPIiiB, AKi He BifirparmTh
POJIi B8 iHITNX BUJIB OporpaMHoOro 3abesmeyeHHA.

JIns nessKux TUIMIB CHCTEM, HANIPUKJIAJ CHCTEM PeajibHOro 4acy, Io-
TpiOHO 3a0e3meurTH PEAKTUBHICTH CUCTEMH B 33/JaHMil IPOMiKOK dacy, a
nporpaMmHe 3a0e3meueHHA Ma€ 110 BUMOr'y rapaHTyBaTH. l1Iporpamue 3a-
6esnedeHHA € HaraTorpaHHUM, BUMOTH [0 HHOrO BiloGpaskaioThes B HOro
MOJKJIMBOCTSIX, TOMY YK€ BAXKKO BUSHAUNUTH 3arajibHi €TaJIOHH! JJIf Ta-
KWX THUIIB CUCTEM, AK CUCTEMH, OCHOBAaHI Ha 3HAHHAAX i LITYYHOMY iHTe-
JIeKTi, cUCTeMU B3aeMoJlil i KopucTyBanbKoro iHTepdeticy, indpopmaniiini
CHCTEMH, CHCTEMM KJIEHT-CEPBEP.

IIpu nnanyBaHHI aHAMi3y AKOCTI Aasa coemiaJbHUX MPOAYKTIB PO3-
TIAARAIOTHCA TaKi YNHHHUKN:

1) cepeioBuIe cuCTEMH, B SIKOMY HpOrpaMHe 3afeameuenns Oyne
TIpaloBaTH;
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2) BumMoru 1o Gyukuii cucremu;

3) craHAapT, KU BUKOPUCTOBYETHCS I YAC POZPOOKY KOMIIOHEHTIB
CHCTEMU;

4) cTaHAAapTH PO3POOKH IIPOTPAMHOrO 3a6ednedeHHd B IiIoMYy;

5) craHAapTH, BUKODPHUCTOBYBAaHI A4 3abe3neyeHHsa AKOCTI mporpam-
Horo 3abe3nedyeHHs;

6) meToxu i 38acobu, 3aCTOCOBYBaHI I pO3pOOKM MPOrpaMHOrO 3a-
OeanevyeHHs;

7) Merozu i 3acobu OIiHIOBAHHA AKOCTI;

8) GromkeT, ITaTH, Opradisauis pobir, mianu i rpadpikm;

9) kopucTyBayi cucremMu.

Heaxi atpubyTtu sikocti (6esnexa, 3aXMCT) MOKYTE KOH(JIIKTYBATH
oAuH 3 ofHUM a60 3 iHImMKUMH GYHKOiOHAJILHHMYA BUMOTaMU, INO BILJIMBA-
10T Ha BapTicTh NpoAyKTy. s ineHTHdikanii oTeHUiiHO BAXKHUX MiCIb
y po3pobiii mporpamMHoro 3abesmneueHHs BAKOPACTOBYIOTHECA Pi3HOMAHITHI
TeXHIKH IUIaHYBaHHA. AHAJI3 3arpo3u i puaMKy B mpobiemi izeHTHdI-
Kallil CJyKHUThb AJ14 opraHisanii 6esnexku Ta saXMcTy nporpamuoro 3a6es-
nevyeHHA 1 manux. Ha nell yac BH3HAYUINCH TEXHOJOTIl KOHTPONO Ta
3MiHIOBaHHSA IPOAYKTY.

HacnigkoM MOXKJIMBHX BiIMOB i HOMMJIOK y CUCTEMI € HU3LKHMIA CTYIIiHb
SAKOCTi BUMOT.

IInanysanHA aHAMi3y i mepeBipKa AKOCTI BUMOr Ha ITOYATKOBUX €Ta-
Iax AalTh YIIEBHEHICTH Y TOMY, IIJ0 BOHY He cyllepedyaTh BUMOI'aM CHCTe-
MU Ta CTAaHJapTaM, a TAKOXK ixeHTH(iKanii oXaTKOBUX pecypcis i TeXHO-
Jorii, HeoOXiIHUX AJISI CTBODEHHS TPOAYKTY.

OcKiJbKH AKICTB € CIIO’XKHBYOIO BJAACTHBICTIO IIPOTPAMHOI0O IPOLYKTY,
TO IO aHATI3y AKOCT1 BXOAATH [IPOIECH BU3HAYCHHS PU3MKY, BCTAHOBJICH-
HA WOro BJIACTHBOCTEH Ta aHajli3 pobOTH NPOAYKTY NJS MOINYKY Ae-
dexTiB. AHaNi3 AKOCTI IPOBOAUTHCA 38 KAPKACOM CHCTEMH, IO CIPUAE
nomnepemxeHHIO0 MOABU BUXIAHUX AedeKTiB y pobori npoaykry. IIpoekT
Ma€ PUBUK, AKIIO B HbOMY € HIOMIIKA.

IIpo6GieMa KepyBaHHA DU3MKOM BKJIOYAE ieHTH(]IiKaIilo MOHATTA
PM3HUK AJIS aHANi3y mporpaM. AHali3 AKOCTL IPOrpaM BMKOHYETHCH 34
JOTIIOMOTOIO TeCTiB JJisi BUABJEHHS AedEKTiB [iepe]] TUM, AK MPOAYKT IOY-
He NpPALIOBATH.

Tepmin npodyxkm o3nadae 6ynb-AKHiA pe3yasTaT Ipolecy (Taxk 3BaHuil
apTeaKT) IPOEKTYBAHHSA IPOTPAMHOro 3abe3neueH s, a TAKOXK Oy b-AKOro
nporecy, 1o BUKOPUCTOBYETHCA IJIA NOOYAOBU OCTATOYHOIO NPOAYKTY.
3rifHo 3 UM, IPOAYKTOM MOIKYTh Oy TH:

» cnenpdikallii BUMOr 411 OAHIET MporpaMy AK KOMIIOHEHTH CUCTEMMU;

* CIIPOEKTOBaHUI MOAYJb, KOOH, TECTOBL JOKYMEHTH;

* 3BiTH aHANI3y AKOCTI.

Pous ananisy aKocTi A7 mobyaoBH AKICHOrO IPOAYKTY HOJATAE B TOMY,
11106 3afe3neynTy KePYBaHHSA BUMiDIOBAHHAM AKOCTL BUXiZHOTO PE3yJIbTATY
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riporieciB po3po6Kku nporpaMHoro sabesrneueHH. Bil BRIIOUa€e OIiHKY HiAab-
HOCTi i3 3a6e3nedyeHAA AKOCTI MIAX0OM Bepupikalil Ta Bamxiganii [21], mo
MOKe BHKOHYBaTuCs abo B craruii, abo B AUHaMilll BUKOHAHHSA IIPOrpaMu.
ITi xii MOYKYTh BHKOHATH He JIHINe Po3poOHMKH, a i iHnm Joau, HanpuKiaK,
iHAMBiyaIbHi TPOEKTYBANBLHUKH, 260 IPYIIH IPOEKTYBAJILHUKIB.

TIpouecu Bepudikanii i Basiganii BU3HAYAIOTH PO3POOKY NPOAYKTIB IPU
TIOCJH IOBHOMY KOH(OPMYBAHHIO BUMOT 3aMOBHHUKIB i3 cucremamu crenndi-
Kaliiil Ta Mojeseil, yTBOPIOBAHUX BIIPONOBK KUTTEBOTO ITUKITY, i 3abesneuy-
IOTH OJ{HOYAacHe JOCIIKEHHA OleP;KyBaHUX BUX1THUX pPe3yJIbTaTis Ha BCix
NPOMIXXHHX IiANponecax MepeBipKy 3a{0BOJIEHHS CUCTEMHHX BUMOT.

Jlna uux npouecis € 6araro knacudikaniii. s ogamx i3 HUX TexXHIKY
Bepugikalii Ta Banifanii BUKOPHUCTOBYIOTH iHaKeHepH porpaMHoro 3abes-
IIeYeHHSA, KOTPi CTROPIOIOTH MPOAYKTH, JJISI iHITUX — IIpoIiec Bepupikairii
i Basiganii matore 6yTH 3 MEeBHUM DiBHEM He3aJIeXKHOCTI Bij po3pobku i,
HapemTi, AJAA TpeTix — piBeHb NUIICHOCTI MPOAYKTY BH3HAYAE CTYNiHbL
He3aJIeXKHOCTi MpoAyKTy. s ananisy AKocTi i MpoBefeHHA Bepudikanii
Ta BaJifamii CTBOPIOIOTHCA IJIAHM JiAJIbHOCTL, TeXHIKH 1 BAMIDIOBAHHA.

9.7. CrangapTy mATPUMKH SKOCTi IPOrPaMHOro 3a0e3neyenns

s 3abesneyeHHs sSIKOCTI NIPOrpaMHOro 3abe3Ne4yeHHs € CTAHAAPTH
[1—6]. Cranpxapr [1] opierToBaHNil Ha BUKOHAHHA ABOX OCHOBHMX 3aB-
JaHb Hif yac po3po0KK MporpaMHoro 3abe3nedeHHA:

1) rapanTisa (migTBEepAMXKEHHS) AKOCT]I NpOrpaMHOTo 3abe3nedyeHHA;

2) inskenepia axocri nporpamuoro sabesnedenns (Software Quality
Engineering — SQE).

TIpouec rapaHTii AKoCTi Npu3HaYeHuil 1A 3abeslledeHHA OLIHIOBAH-
HA AKOCTI NPOAYKTIB i IpoleciB mpoeKkTy Ha eTanax XUTTEBOIO LUKJY,
IUIA BTiMeHHA cnenudiKoBaHUX BUMOT i YCYHEHHS DU3HKY Iij] 4ac BUKO-
HaHHA IUIaHiB TpoexTyBanudA. Ileil npolec niaHyeTbed AK CYKYMHiCTh
CHUCTEMATUYHUX JisJbHOCTEH Aas nobyaoBH AKiCHOro IporpaMHoOro sa-
OesrreyeHHA 3a AOTIOMOrOI0 PO3riasaly YHHHUKIB, afeKBaTHUX BUMoOTraM i
BHSHAYEHNM y BUMOrax BjaacruBocTsaM. KpiM Toro, Ha HBOTO IMOKJAa-
a€ThbCA KepyBaHHS AKICTIO IpoayKTiB Ta MeTogamMu pusuky [20].

Papanmia axocmi — e nigrsepIKeHHA BiANOBIIHOCTI IPOrPAMHOTO
3afe3nedyenHdA CTAHJapTaM Ta IpouelypaM NOCATHEeHHA AKOCTI (3abesne-
YeHHS AKOCTL) MIJIAXOM IOPiBHANBHOL OLIIHKK IIOKAa3HUKIiB, BUSHAUEHUX
y cTaggapTi AKocTi it orpuManux y npoieci pospodku. IlinTBepmKeHHA
MIPOBOAUTHCS Ha eTallax KUTTEBOTO IUKJIY i ABJIAE cobom Taki mii:

— KepyBaHHS Po3po6KOIO 3 rapaHTielo AKOCTI;

— NJIaHVM KepyBaHHS PUBHKOM, KOHGIrypauicro Ta mpoexkToM;

— CTBODEHHS NOKYMEHTAIlil Ta 3BiTHHUX JOKYMEHTIB IiTBePAMeHHA
AKOCTI nnporpaMuoro 3abesneyeHHs.
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IIi nii BUKOHYE rpyna 3abesnedenus sKocTi. Boau rpyHTYIOTECH:

— Ha aHaJi3i po3pobIIOBaHOl IPOEKTHOI OKYMEHTAIlil;

— Ha Ieperyasaji nponeciB po3podoKu;

— Ha KepyBaHHI Ta MEeTPHYHOMY aHAJi31 BJACTHBOCTEH i MOKA3HUKIB
(XapaKTepHCTHK) AKOCTI;

— Ha NpuiiMaJbHUX BUNPOOYBAHHAX WLIJIAXOM TECTYBAaHHA H OLiH-
KU CTYIIEHA TECTOBHOCTI Ta HaAiAHOCTI po60TH NPOTPaMHOr0 IPOAYKTY.

CTpyKkTypy # 3MicT IIJIaHyBaHHS aHAJI3Y AKOCTi BU3HAYAE CTAHAADT
[2], a 3asHaueHa rpyna npoBaZNTH OMIHKY NOTPMMAHHA CTaHAAPTIB Ha
eTanax KUTTEBOTO IUKJY.

Inscenepin axocmi nporpaMmuoro 3abesmneyeHHs MOJIATAE B OMIHIIL ITO-
Ka3HHUKIB siKocTi (HagiiiHOCTi i CynpOBOAYKYBAHOCTL) HA OCHOBI BUMOT O
SIKOCTi, CIIPOMOYKHOCT] [TPOTECTYBATH HporpamMHe 3abesnedeHHs, KijJbKicHO
#oro BuMipsATH i 3icTaBUTH 13 3a3HaYeHUMH BuMoraMu. Mera imxenepii
AKOCTi MOJIATAE B rapaHTOBAHOMY CTBOPEHHI HajxifiHoro i sikiceoro mpo-
rpaMHoro 3abe3neueHHs i3 3aCTOCYBAHHAM TaKWUX Aiil:

* a”ani3 Ta ifeHTH(diKania 06yMOBIEHNX BUMOT [0 AKOCTI IpOTpPaM-
HOTO 3a0e3l1eYyeHH;

+ 30ip METPUYHHUX HaHMX, aHAJI3 IX i 3icTaBaeHHd i3 3aaHUMU BU-
MOTaMH /10 AKOCTi.

Ii xii He cTaHOBNATH camMocTifiHOro Mponecy, a € HeBi €MHOIO CKJIa-
JIIOBOIO YaCTHHOIO NpolieciB po3podKy nporpaMuoro 3abealiec4eHHA Ha eTa-
nax JKII.

InxeHepia sKoCTi BKIOYAE TaKi OCHOBHI 3aBAaHHS:

~—— BA3HAYEHHA MeTOJiB Ta IHCTPYMEHTIB AJIA NpPOBEAEHHS NpoIeciB
Po3pobKH 1 OIiHIOBAHHS IIPOrPAMHOTO 3a6e3eyeHHs Ta HOKA3HUKIB AKOCTI;

— 30ip mix vac iHKeHepHOI pPo3poOKM nporpaMHOro sabesnedyeHHA
CTATACTHYHUX NAHUX, BUSHAYEHWX CTaHAAPTAMH, METOAUKAMMU i MeTpuKa-
MM JJA MPOMiKHOI if OCTaTOYHOI KiJILKiCHOI OIiHKM OKpeMHX IIOKA3-
HUKIB AKOCTi Ta IXHBOI BiAAMOBIAHOCTI 3aaHUM BAMOTraMm;

— IPOBeJleHHA icnuTiB mporpaMHoro 3aGe3aneyeHHs JAAXOM TECTY-
BaHHA, OI[iHKY CTYyIEHA TECTOBAHOCTI Ta HATJIAAY 3a NOBEAiHKOIO i 6e3rmo-
MMJIKOBUM BHUKOHAHHAM IIPOTPAMHOI0 3abe3nedyeHHs.

9.7.1. Konkperusanig MogeJai axocri

Mogens sirocTi, posragasyra B 1. 9.3, BU3HauYa€ 3arajibHi IPUHIIMIH
arecranii sxocri. Jusa KoHKperusanii pospobku HeoGxigHO BH3HAYNTU
KOHKPETHHH CKJaj aKTyaJlbHHX AJA Hel XapakTepHCTHK, IxXHIX arpu-
6yTiB, HasaTH iM BifTOBINHO BUMOTaM PEUTUHTH TOIIO.

Ha Bn6ip Moseni Axocti i BIANOBIAHMX MeTPUK BOJIMBAIOTE TAKi YMH-
HUKHU:

* Opi€HTAallisl HA IPUKRIAAHY raayss, A AKOI HeobxigHO BU3HAUNTH
BiZmOBiAHI XapaKTepPUCTHKY, BCTAHOBUTH IXHIO Bary i Bino6pasuru ayMxy
KODPUCTYBa4iB Ha CTBOPIOBAHUI NIPOrPaMHHUI MPOAYKT AJA Iiel ramyai;
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» MeTOZ0JIOTiSl MPOEKTYBAHHA I iHCTPpYMEHTANBHI 3aco6u (CTPYKTYpPHi
a60 06’€KTHO-OPi€HTOBaHI MeTOAM), AKi MOPOIKYIOTE MHOXXHHY METPHK,
10 MOXKYTh BIIJINBATH HA XapaKTEPHUCTHKH AKOCTI;

- 70CcBiA 1 3HaHHA PO3po6HHUKIB Nporpamuol NpoAyKIii, AKl 6YAYTH
BecTH 36ip Ta peecTparifo IOMUIOK, 8 TAKOXK BUMIPIOBAHHA K OKPEMHUX
XapaKTepPUCTUK, TAK 1 IKOCTi IporpaMHOTo 3abe3lleueHHA B IIiI0MY;

+ CKJIAAHICTH NIPOEKTORAHOI cucTeMH (iHdopManifina, 064KrCIIOBATIb-
Ha, JIoriyHa TOoII0), il po3mip, AKHI MOYXe BUMAraTH JeKOMIIO3UIIil cCHCTe-
MH Ha OKpeMi KOMIOHEHTH, AJs sIKUX Mae OyTH BU3HAUEHO BHMOTH [0
IXHBOI AKOCTI 3 €[MHUM MEXaHi3MOM OI[iHKH;

» o6paHa MOJieJIb IKOCTi, KA MA€ OPIEHTYBATUCA Ha CyMicHICTD iHTe-
peciB 3aMOBHHKa i pospobHMKA, a TaKOXK Ha CTPaTerilo BUMipiOBaHHA
OKpeMuX BJIACTHBOCTEH Ta IepeBipKY BiANIOBIZHOCTI OTPHMAaHMX XapaKTe-
PUMCTHK SIKOCTi 3alaHAM Yy BUMOTaX, a TAKOXK HA KJacH(ikaniio pu3ukKis
Ta iXHi OLLIHKY;

+ THI MOZJIi dXUTTEBOTr0 UKJY (clipanbHa, BOAOCTIAAHA TOIIO) AJIA
KepyBaHHA AKICTIO Ha BCiX eTamax JKMTTEBOIO IIUKJY 3 OPIEHTAILi€I0 Ha
BUMIipH OKpeMHX MigXapaKTepUCTHK SKOCTi; CIiBBiAHOILIIEHHA MIXK CTaH-
JAPTHUMH XapaKTepPUCTHKAMHU sAKocTi i Bubip rosoBHOro 6a3oBoro aTpu-
6yra (axuit Mmoxxe npuaymysaTy inmi). Hanpuknang, aasa cucreM peajb-
HOTO yacy TOJIOBHOIO XapaKTepPUCTUKOI0 € HajifiHicTs, a ang indopmaiii-
HUX cUCTeM — (QYHKIiOHAJILHICTH, IIOBHOTA JaHUX TOMIO.

9.7.2. KepyBanasa aKicrio

KepyBauusa skicTio mporpamuoro sabesnedenHsa (Software Quality
Management — SQM) 3aificHIOETECA 3a [JOIOMOrOI0 KOMILIEKCY 3acobiB
JUIA KepyBaHHA IOJITUKOI0, METOIO 1 BIAIIOBINANILHICTIO 38 JOCATHEHHS SKOCTI
nporpamHoro 3abesmedenHs. Haltuacriine BOHO BUKOHYETHCH AK CUCTEMHA
IignpHicTs creiaJbHOI IPyIK AKOCTi 3 NIaHyBAHHA, OIIEPaTUBHOI'O Kepy-
BaHHA, 3a6e3nedyeHHA H OIIHKY AKOCTI IPOrpaMHOTO 3abesreueHHA,

TInanyBaHHA AKOCTi — 1e AiANbHiCTH, CIPAMOBAHA Ha BU3HAUEHHHA
MeTH Ta BHMOT 0 AKOCTi i 3acTocyBaHHA eJEeMEHTIB CHCTEeMH SKOCTi.
Bono oxonuwe ifenTudikaniio, kaacudikaniio ¥ OMiHKY AKOCTi, 8 TAKO0X
BU3HAUYEHHA 3aBAAHb, BUMOT [0 AKOCTI i IiTpadBuX caHKIIii 3a HEZOTPHU-
MaHHA BUMoOr. IlJIaHYBaHHA BKJIIOYA€ MOHITOPMHI (BiACJIiAKYBAHHA Ta
KOHTPOJb), CKIaZaHHA KaJeHaapHoro rpadika JJa npoBedeHHs aHaIi3y
CcTAHy PO3POGKH i IOCIIOBHOTO BUMipIOBAHHSA CIVIAHOBAHUX NOKA3HUKIB
Ta KpuTepiiB Ha CTAAiAX KUTTEBOTO ITUKIY.

OnepaTHBHE KePYBAHHS BKJIOUAE METOAH i BUAK RisyIbHOCTI onepa-
THBHOI'O XapaKTepy AJIA MOTOYHOIO KePYBAHHS IIPOIECOM, YCYHEHHSA KO-
POTKOCTPOKOBMX IPWYHH He3aAOBiJbHOro (PYHKIIOHYBaHHA HA eTamax
JKATTEBOTO LUKIY.

BabesneueHHA AKOCTI MoasArac y 3fificHenHi Heob6XigHOI AiAnbHOCTI
Il CTBODEHHA BIEBHEHOCTi B TOMY, LUIO 00’€KT PO3POOKH 3a/0BOJILHAE
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BHMOTH J0 AKocTi. MeTa 3abe3aneueHHs AKOCTi MOXKe GYTH BHYTPIIIHELOIO
¥ 30BHIINHKOI0. BRYTpilIHA MeTa — Iie CTBOPEHHA BIIEBHEHOCTi B KepiB-
HHUKA IPOEKTY, L0 AKicTh 3a0e3neuyeTbcA. SOBHIIIIHA MeTa — L& CTBO-
PeHHs BIEBHEHOCTi B KOPUCTyBaua, o HeobXimHOI siKocTi mocArnyTo i
pe3yJabTaToM € AKicHe mporpaMHe 3abe3meyeHHA.

Cucremu axocri nporpamuoro 3atesneuenns. CriicreMa sxocti (Quality
systems — QS) [3—5] — ne Habip opranisamifiHux CTPYKTYp, METOLHK,
3axo/IiB, IporieciB i pecypcie ana axificHeHHs KepyBaHHA aAkictio. Cucre-
Ma SKOCTi B opraHisaiiii po3poGHHKIB IPOrpaMHHX CHCTEM IPH3HAYEHA
A7 3afl0BOJIeHHA 10TPed KepyBaHHA NPOLECAMH JKUTTEBOro mukay. Ili
roTpebu IMIUpIIi, Hi’K KOHKPETHi BUMOTH O MPOTPAMHOTO NPOAYKTY IeB-
HOTO cIlo)kmBada. MeTa Iiel cucTeMM — OIepyKaHHA NPOLYKTY BHCOKOL
axocti. [Iaa nocArueHHs Heo6XiAHOTO PiBHA AKOCTI mporpaMHoro s3abes-
IIeYeHHA B MIXHAPOJHiHi IpaKTHUIll IPOrPAMYBaHHS 3aCTOCOBYIOTHCA ABA
migxoau. OfuH 3 HUX Opi€HTOBaHUI Ha KiHIleBHil nporpaMHuii MPoAyKT, a
JApyrui — Ha OpoIec CTBOPEHHS MPOAYKTY.

¥ migxoai, opieHTOBAaHOMY Ha HIPOAYKT, aKIEHT POOUTHCA Ha OLiHIO-
BaHHI sAIKOCTI mIAXOM ¥oro sunpobyBanusa. Ileit migxig 6asyeTsca Ha
TIPUIIYILIeHH], 10 9uM 6inblile BUABIEHO H YCYHYTO HOMMJIOK Y MPOAYKTL
mif Jyac BHOpPoGYBaHb, THM MEHIIE 1X 3aJINLIKJOCA I THM BHILE AKIiCTH
upoaykry. Ilpu npboMy € Taki Hemoaikm:

1) ycyHeHHsA IOMMJIOK Y FOTOBOMY IPOAYKTI Ha eTalli BUNpoOyBans 06-
XOIUTLCA B JIECATKH Pa3iB JOPO)KYe, HIXK BuacHe sanobiranHa abo yCYHeHHs
ITOMIJIOK Ha PaHHIX eTamax KUTTEBOTO IIUKJIY HPOrPaMHOIO 3a0e3IeYeHHs;

2) ko Hema€e MeTOAIB i 3aco6iB BUIIPOGYBaHHA MPOrpaMHOro 3abes-
NeYeHHs, TO e 3aBaKac rapaHTyBATH BUABJIEHHS Y BUIIPOOOBYBAHHUX I1PO-
rpaMax BCiX NOMUJIOK i BCiIAKUX BigMOB.

Y npyromy mnigxoai akueHT poOHUTHLCA HA BXKMBAHHI 3aX0/iB JJId 3a-
nobiraHHs, oNepaTUBHOI'O BUABIEHHA ¥ YCYHEHHS NOMUJIOK y IIPOTpaM-
HOMY 3abe3nedeHHi, HOUMHAIOYY 3 MOYATKOBUX €TATIB }KUTTEBOTO IIUKJIY.
Jns HROTO BUBHAYAIOTHLCS BiITIOBiAANBHICTE BUKOHABIIIB, IIOrOAMKYIOTLCH
IJaH¥ 1 nponenypy 3abe3neyeHHs SIKOCTiI mporpaMHoro sabesnedyeHHs.
Ilelt migxix Tenep € 3arafbHOBM3HAHNM, HOr0 ITOKJAJAEHO B OCHOBY KOH-
el AKocTi mporpaMHoro 3abesnedeHHA MikHapoAHUX opranisanii ISO/
IEC i peanizoBano B cepii Mi’KHAPOJHUX CTAHLAPTIB Ta IPOEKTIB,

OcHOBHUMU CTaHAapTaMHM B rajysi AKocTi OIpoAyKIlil € CTAHLApPTH
ISO/IEC cepii 9000, Ha ixHiit oCHOBI PO3pO6GNAIOTLCA i BBOAATHLCA B Ail0
cTaH/JapTH, OpieHTOBAHI Ha pisHOMAaHiTHI Thnu nporpamuux cucteM. Taki
CTaHAAPTH ToAaHO B mxepenax [1—3, 7]. CyTe ix monsarae y HagaHHi
pexoMeHjjalill opraHiszaniAsM-po3poGHNKaM IIporpaMHoro 3abesnevyesHs
CTBOPHUTH CHCTEeMY siKkocTi. 3araibHy CXeMy cTaHIapTy opraHisauii cuc-
TeMU KepyBaHHA fKicTio 3rigHo i3 gikepesiom [2] maBegeno Ha puc. 9.3.

HassricTs B opranisarii, mo pospobuse i mocraBasie 3aMOBHUKAM
nporpamMmee 3abe3neyeHHs, CHCTEeMH SKOCTI BiAOBIAHO O BUMOI' 3a3Haye-
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Croinsua
po6ora

KorTpoas

Cucrema
AKOCTI

3aranbHa DOJITHKA

BigmosiganpHicTh
i moBHOBaXKEHHA

3acobu KOHTPOIIO

IInan axocri

Puc. 9.3. Bumoru crasjapry o oprasisauii cmeremn axocri

HUX CTAHJAPTIiB HailuacTillle € YMOBOIO JJIS PO3MIlEHHS CONITHUX 3aMOB-
JIeHb i, BiAIIOBigHO, HOBipH 10 PO3POOHUKA.

3a pybexxem GaraTo ¢ipM, KOTpi BUIYCKaIOTh I'OTOBY NPOAYKIiIO, B
060B’A3KOBOMY NOPAAKY CTBOPIOIOTH CHCTEMHM SKOCTi, 1o 3abesneuye im
KOHKYPEeHTOCIIPOMOKHICThL nipoxykiii. Hampukiag, anoHceki dipmu “Toyota”,
“Sony” rTa immi Malore cneuiassHi Bigmisu, ski BigmosizamoTs 3a moro-
JMKEeHHA PO3POGOK 3 Jep/KaBHMMM CTaHAapTaMy¥ CHCTeMH sKocTi Ta Ii
QYHKIIOHYBAHHA IJIS BUPOOHHUIITBA KOXKHOIO HOBOTO BUAY ITPOAYKILL.

CucreMa AKOCTI Mae OopieHTYBaTHCA Ha NOIMMUT HAa NPOAYKIiIO, IO
BHIIYCKAEThCSH, HA HOBITHI TeXHOJIOTiUHI JOCATHEHHA AJIsi pO3POOKU HOBO-
IO BUAY MPOAYKILI 1 cyBOpHIT KOHTDOJIb YCiX JJAHOK BUPOOHMIITBA BKJIIOU-
HO 3 IIOCTAauYaBHAM TOTOBUX AeTaJjiell Ta BY3JiB.

IIpupozxo, 1o 6e3 BiamoBiAHUX i1y k0 He Oyqe KOHKYpeHIii opraHi-
3allill — BUPOOHUKIB BiTUMBHAHOrO IIPOrpaMHOro 3afe3neyeHHaA Ha CBiTO-
BOMY puHKY. T, 1100 3apaguTH ILOMY, IOTPiOHO CKOHIIEHTPYBATH 3Y-
CHJLJIA Ha OCBOEHHI IepefoBOro MixXHapoAHOTO JOCBiAY B opraHisaliii KoH-
TPOJI AKOCTI HA OCHOBI MiXKHapOAHHMX i HallioOHAJBHHUX CTaHAAPTIB, a
TAKOK HOPMATHBHHX I METOLUUHUX JOKYMEHTIB, AKi peryiaMeHTyIOTh IIPOIec
KepyBaHHSA AKICTIO MporpaMHoro 3abesneyeHHs JJ1 BCix Kareropiit pos-
PoOGHUKIB i KOPHCTYBaYiB IIPOrpaMHOI MPOAYKILii.

Taxi 3axoau [anyTh HO3UTUBHUH peayabTaT, AKI0 KePiBHUKY BCix
piBHiB y rasyai nporpamHol iHaycrpii mounyTs 3gificHioBaTH BH3HAYEHI
KPOKH JJIsl CTBOPEHHSA CUCTEeMH 3a0esneueH s SKOCTI IporpaMHoro 3abes-
NnedYeHHA | BKJAAAYTH 3HA4YHI TPyAOBiI ¥ marepianbHi (B TOMy umciai #
(dhinancosi) pecypcH, 1110 IOBEPHETHCA ZOCATHEHHAM SKOCTI.

Ceprudikaiuia nporpamuoro npoaykry. I1ix ceprudikaniero nporpam-
HOTO IIPOAYKTY PO3YMIiIOTh IIpolec (3xilicHIOBaHUI AK Jisfl TPETHOI CTOPO-
HN), AKUH 3acBiuye BignosigHicTh ineHTH(DiK0BaHOI TPOrpaMHOL IPOAYKILiL
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(mmpouecy afo IOCIYr) KOHKDETHOMY CTAHAAPTY abo TeXHIUHMM yMOBaM'
3 OIIHKOIO CIelliaJIbHUM 3HAKOM a00 CBiZOIITBOM.

Ceprudikar Ha mpoaykIito 3acBiguye BignosianicTs axoeri miei npo-
AyKIil BUSHAYEHUM BHMOTaM, B YMOBaX PUHKOBUX BiIHOCHH IifBUIIYE
KOHKYDPEHTOCIIPOMOXKHICTE IPOAYKIIii, € 3aC000M 3aBOIOBAHHA PHHKY i 3a-
XUCTY CIIOKHUBAaYiB BiX HeAKiCHOT HPOAYKITIL,

Crneniansaum pgerperom Kabimery MimicTpis Yipaiaun “IIpo cram-
Japrusanipo i ceprudikanio” nmependayacThea gBa BuAu ceprudikarii mpo-
AYKIii: 060B’s3K0Ba i moOpoBiNbLHA.

O6oB’a3koBa cepTudikania opienrosana Ha agilicnenna B [lep:kaBHii
cucrtemi ceprupikanii — YkpCEIIPO — nepeBipku BifOBIAHOCTI peaib-
HUX BJIACTHUBOCTE# IPOAYKIIiL, 1110 cepTudiKyeThCA, BUMOraM, BU3HAYCHUM
JEePKAaBHUMU HODMATUBHUMHU JOKyMeHTaMH. J[[o 0608’ a3K0BOI cepTHudi-
Kauil BijHeceHO NoTeHIiiHO HebeaneuHi Ta WIKiAAMBI NpoayKTH, BUPOOH,
nporecu. Y IbOMY Iepesiky He 3a3Ha4YeHO MPOrPaMHY NPOAYKIIIIO, X04a
TIOMUJIKK B HIfl MOMYTBH NPU3BECTU N0 HeGe3NMeYHUX HACHIAKIB AK s
JIroJieil, Tak i 1J1d eKOHOMIKH.

IlpuknanoMm He(e3MeYHHUX HACHIAKIB MOMYTH CHYKHTH aBapil mifm
Yac 3allycKy kKocMmiuHuX Kopabiis “Yenenmxep” (CIIIA, 1986) i “3enir-2”
(CHZI, 1998), npuunHOW SKUX BUSABHJINCA NIOMUJIKH B IporpamMax Kepy-
BAHHSA ITOJHOTOM.

Y 3B’A3KY 3 UM CTa€ 3PO3YMITUM, 110 cepTudiKalis nporpaMHoi
NPOAYKILil AK MeXaHi3My KepyBaHHs sKicTio, opramisamii ii OGeanexu i
KOHKYPEHTOCIIPOMOYKHOCTI BITUM3HAHUX IIPOIPAMHKX MPOAYKTIB, 3aXHUCTY
KOpHCTYBauiB BiJl HesikicHOI MpoAyKHii KoHYe HeoOxifHa. IIpore Garato
opraHisaniit, KOTpi po3pobyisOTs IporpaMHe 3abea3neuyeHH s, He IaHyOTh
3axoniB ans 3abesnedeHHA AKOCTI NPoAYKIii Ta 11 ceprudikanii i mosic-
HIOETHCA L[ TAKUMH TIPUYHNHAMM:

— HebakaHHAM HIAAABATH UpPOrpaMHe 3abe3neyeHHs cep’rmbucauu,
60 e noTpedye TOXATKOBHX pecypceiB;

— HepO3yMiHHAM 3 GOKY 3aMOBHWKa TMpOrpaMHOro 3abesnedeHHA
nepeBar cepTu(iKOBaHOIO NPOAYKTY;

— BajaMu B OpraHi3alisgx cucreM 3abe3lnedyeHHs SAKOCTi;

— THM, 1[0 HEMA€ PUHKY BiTUM3HSHOI IPOrpaMHOl IPOAYyKIIii.

Oraxe, cucteMu 3abe3neyeHHs AKOCTI IPOrPAMHUX IPOAYKTIB, HOpMa-
TUBHO-METOAMYHI JOKYMeHTH, K1 BU3HAYAIOTh HAMOiIbII palioHasnbHi i
edeKTHUBHI ponecH i mponeAypH »KATTEBOTO MAKIY, & TAKOX CHMCTEMU
ceprudikaii mporpamMmuoro 3abesrneyeHHs CipAMOBaHI Ha BUPIIIIEHHA Ta-
KHX 3aBJaHb:

1) crBopeHHs1 HOpMATUBHOI Dasu iHKeHepil ssKocTi nporpamMHoro 3abea-
[leUCHHA, 1110 BiANIOBiIa€ BUMOTaM MiKHAPOAHUX i IEPHABHMX CTAHIAPTIB;

2) pospofxka THUIIOBHX eJIeMEHTIB cucTeM 3abe3nedyeHHs AKOCTI B
opraHisanifax, KOTpi po3pobasaioTh NporpaMHe 3abe3aneyeHHd;
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3) ocBOEHHA i YAOCKOHAJICHHSA Cy4YaCHMX METOXIB OIL[iHIOBAHHSA SIKOCTI
IporpaMHOro 3abesmneyeHHs;

4) cTBOpeHHs1 HOPMATHBHO-METOAMYHOI Ta iHCTpyMeHTaNbLHOI 6asu
cucreMu ceprudikanii nporpaMHoro 3adesneyenHs.

9.8. Oninka maxiizHocTi mMporpamMHOro 3a6e3mevyeHHsa

Hagiiinicts — me spaTHicTs nporpaMHoOro 3afesneyeHHsa BUKOHYBa-
TH HeoOXxizHi GyHKIIl B 3aaHuX yMoBax (PYHKIIIOHYBAHHSI IPOTATOM
BCTAaHOBJEHOTO Iepioxy uacy [10—17]. HaxiliHicTh € OHUM 3 OCHOBHUX
TIOKA3HUKIB AKOCTI if BU3HAYAECTHLCSA BOHA HICJISA TOrO, AK Oye npoBeleHO
TeCTyBaHHS NIPOrpaMHOro 3abesneyeHHs.

IIig gac TecTyBaHHA 36MpAOTHCA AaHi PO MOBEAIHKY MPOTPAMHOTO
3a0e31Ie4eHHA.

Jna saGearieyeHHs i BUpilIeHHA 3aBAAHb HARIHHOCTI Ha KOXXHOMY
eTali XKUTTEBOro MUKJIY BU3HAYAIOTHCH YMHHHMKH, KOTPi BIUIMBAIOTH Ha
HaAifHicTh, a TAKOXK 00’ €KTH, AKI MiANATaIOTh IEPEBipIii 3 METOI0 BU3HA-
YyeHHSA TOTO PiBHA HaAiiiHOCTi, AKMH DOTpebyeThCA.

9.8.1. Bu3nayeHHsa MeTH i 3aBAaHb 3a0e3neueHHsa HaaiHHOCTI Ha
eramnax *XHTTEBOTO INKIY

3albeameueHHs HaAiHHOCTI mporpamMmHoro 3abesneuyedHdA PO3TIAHEMO
HAa TaKUX eTamnax >XUTTEBOrO IUKJIY:

* cnernudikaliia BUMOr;

* IPOEKTYBaHHSA, peajisalis, BUIpoOyBaHHs;

* CYIpPOBOJKEHHA.

Ins yenimrHoro npoBefeHHA po6iT i3 3abesnevenns HagiifsocTi Ha
IIUX eTanax »XUTTEBOro UMKJY HeoOXiMHO cKJlacTH IiIaH-rpadik, y AKOMY
BigoGpakaroTbca Taki mii:

+ BUJLIEHHA KePOBAHNX i HEKePOBAHMX YNHHUKIB IIpo1iecy po3podKH,
fAKi BOIUBAKOTL HAa HaAifiHicTh (KepoBaHI YMHHUKKM — pIiIlleHHA IIPO
iHcreKii, obcaru yeix BUAIB pecypceiB y TeCTyBaHHI, HEKePOBaHI YMHHUKYA —
ImapaMeTpH cepefoBUIa QYHKIIOHYBaHHSA, JOCBiA 06CIyroByO4Oro nepeo-
HaJIy IporpaMHOro 3abesmedyeHHs, 00CAT MPOAYKTY, MOMKINBiCTL 3MiHM
BXiZJJHUX BHMOT TOIIIO);

» BuOip HeoOXigHMX 3HAUEHbL KEPOBAHUX UMHHUKIB JJIsI OUIHKH I0-
CATHEHHA HMiJbOBUX BUMOT [0 iHTEHCHMBHOCTI BiAMOB i 3acTocyBaHHS He-
obxigHUX oOMeIKeHb;

+ aHaJis YMHHMUKIB 3 METOI0 BUBHAYEHHSA {XHHOrO BILINBY Ha i1HTEH-
CHBHICTH BiAMOB, AKi BUHUKAIOTH y IpOrpaMHOMy 3abeanedenHi;

+ po3pobKa IIaHiB TECTYBAHHA BUMOT i BUIPOOGOBYBAHHA IIPOAYKTY
JJIA OIIHKHM HAAIMHOCTI mporpaMHoro sabesnedeHHsA, B TOMY YHUCJi 38B-
IaHb cnenu@dikanii BUMor, BiAOBIAHOCTI ix BUMoraM cTaHJapTy Ha MJa-
HYBaHHA, IepeBipKy I aTecTanio NporpaMHoro npogyxry [14—18].
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Jani KOpoTKO pO3rJIAHEMO 3aBAaHHA 3abe3eueHHsa HaTiiHOCTI, po3-
nojiseHe 3a KOMXHHM €TAllOM KHUTTEBOrO LUKJIY.

Ha emani cneyugirkayii s8umoz BU3HAIAIOTHCA 3aBAaHHs i 30BHIIIH]
cnenudikamnii OCHOBHNX (IITBOBMX) BUMOT JIO TPOTPAMHOI0 3a6e3meyeH
i3 3aaHHAM KINBKiCHMX METPUK JJId OLiHKU HAaAiMHOCTI, BUDAYKEHHUX Y
TepMiHaxX iHTeHCHBHOCTI BiAMOB a60 MOKITUBOCTi Ge3BiAMOBHOrO PYHKILiO-
HYBaHHSA IIPOrpaMHOTO 3a0e3MeYyeHH .

BusHayeHHA IUX 3aBIaHb 3AiACHIOETHCA LIJIAXOM IIPOBEAEHHA PO3-
POGHUKOM iHTEPB’10 3 KOPHCTYBaYeM AJIs (POPMYBAHHA:

+ npiopureTiB QyHKILil 33 KPUTEPIEM BasKJIMBOCTI iXHBOI peanizanii
B IPpOrpaMHOMY 3abe3meyeHHi;

+ cleHapiiB moAi# nix yac BUKOHAHHA (DYHKILiT;

+ NapaMeTpiB cepeJOBHINA, PEIKUMIB Ta iHTEHCHBHOCTI BUKOPHCTAH-
HA QYHKUiA i iXHiIX BiAMOB;

* XapaKTePUCTHK MojeJi (BxiaHi i Buxixui gaHi) i BxizHoro mpocto-
PY AJA KOXKHOI QYHKILIT;

* KaTeropiit BiAMoB Ta iXHKOI iIHTEHCHBHOCTI HiJ Yac BUKOHAHHS
dynKnil B 3aganoMy cueHapii 3 yucaoM BiAMOB 3a OAUHHUINIO KaJeHAAD-
HOTO Yacy.

PesyabTaToM poboTH 3 KOPUCTYBaueM 3 aHAJI3y BHMOT €:

+ KJacudikania BiAMOB nporpaMHOro 3aGe3aneueHHs (3a cTyneHeM
Ba’KJINBOCTi);

+ o6I'PYHTYBaHHS BUMOT JO iHTEHCHBHOCTI BiIMOB Ha OCHOBi BanaHCy
Mixk HafidHicTiO, BapTicTiO i 3ycMJIIsaMu, 1[0 BUTPAYAIOTHCA HA BUIIYCK
IIPOAYKTY;

* BU3HAUYEHHA CTaBJIeHHA 3aMOBHHKA /I0 BiZflMOB DPi3HHMX CTyNeHiB
Ba’KJIMBOCTi Ta HOro NOTOBHOCTI IJIATHTH 34 3HMIMKEHHSA IHTeHCUBHOCTI
BiIMOB 32 KOXKHOIO KATErOpielo BasKJIUBOCTI;

+ nobyzoBa dysknioHansHOI KoHpirypanii mporpamMHoro sabesme-
YeHHA 3 BKa31BKOIO 4YACTOTY BUKOPUCTAHHA KOXKHOI GYHKILIT;

+ po3buBKa BXiITHOT'O MPOCTOPY KO HOI PyHKII] HA KaTeropii JaHuX
JUIs HaCTYNHOro ()YHKIIOHAJBHOIO TECTYBaHHS IpOrpamMHoro sabesiie-
YeHHA Ha eTalli BUMpoOyBaHb;

* OLIiHK& Y3roJKeHHs KaJeHJapHOro ¥acy pofoTr OporpaMHOro aa-
6ea3neyeHHs 3 IPOLECOPHUM.

Ha emani npoexmyearnus BU3HAYAIOTHCA:

* po3mipu, Tobro iH(opmaniitHa # ajropurmiyHa CKJIAXHICTL ycix
THUIIiB KOMIIOHEHT, 1110 IPOEKTYIOThLCH;

+ Kareropii gedexriB, BIacTUBi BCiM THIIAM KOMIIOHEHT HPOIDAMHO-
ro 3abe3rneyeHHs;

» cTpaTeril GyHKIiOHAJIBHOIO TECTYBAHHA KOMIIOHEHTIB 3a IPUHIIM-
oM “JOpHOI CKPUHBLKM” 38 JOIIOMOTOIO TECTIiB 3 METOIO LIiIeCIIPAMOBAHO-
ro TeCTyBaHHA i BUABJeHHA AedeKTiB nnsa aHadizoBanol karTeropii zanux
IIporpamMHoOro 3abesnevyeHHs.
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JIyist oOKpeMuX KOMITOHEHT IPOrpaMHOro 3abeaneueHHs, PisHUX 3a PyHK-
IHIOHANBHUM IPU3HAYCHHAM, IPOBOAUTHCH:

+ gaacudikanis MOKIUBUX HeGeKTiB i cTyleHs IomHpPeHHA IX Yy
IporpaMHOMYy 3a0e3neueHHi;

* BU3HAYCHHSA CEPELOBUIIlA, PeKUMIB i iHTeHCUBHOCTI BUKOPHCTAHHA
KOMIOHEHTH;

* OL[iIHIOBAHHS PU3UKY BUKOPUCTAHHA AEAKOl KOMIIOHEHTH Yy BU3HA-
YEHOMY KOHTEKCTIi cCrcTeMH;

+ OLiHIOBAaHHSA BILIMBIB BiIMOB KOMIIOHEHTH Ha cTiiikicTs Bciel cuc-
TE€MHU TOIIO.

Jna nocsarseHHS HATIHHOrO NPOAYKTY aHATII3YIOThCA!

+ BapiaHTH apXiTEKTypu IporpaMHoro 3abesnedeHHA BIANOBIAHO 10
IIOCTaBJIEHUX BUMOT 10 HaJiHHOCTI;

* BHAM TeXHOJIOTiH aHaJi3y PH3HKY, PeXXUMiB BiIMOB, JepeB IOMHJIOK
Ta Mepesik KPUTUYHHX KOMIIOHEHTIB s 3abe3ledeHHS BJIACTUBOCTEH
BiZIMOBOCTIMKOCTI Ta Bi/[HOBJIFOBAHOCTI IPOrPAMHOI0 3a6e3NeYeHHA;

* IIPOrHO30BaHI MOKA3HUKM PO3MIpiB IporpaMHoro sabesneueHud, Yy T-
JIUBICTb J10 IOMAJIOK 1 CTYIiHb TECTOBAHOCTI, OLIHKK PUBUKY i CKIaHOCTI.

s ogep:KaHuA HaAIHHOTO IporpaMHoro 3abesnededHsa rpyna akocTti
MOJKe BAATHCH [0 IepeposIOoNiJly AessKuX 3aBIAaHb i AO KOHIEeHTpamil
3yCUJIb HA IHINMX 3aBJAHHAX, SIK HATIPUKJIAZ, 001D HOBUX INOBTOPHO BU-
KOPHCTOBYBAHMX KOMIIOHEHTIB, IIepelIPOEeKTyBaHHA KOMIIOHEHTIB 3 HU3b-
KO HaAilgicTio Ta iH.

Ha emani peanizayii npoexkTHi cnenudikaiiil TpancdopmyloTbcs B
TEKCTU MOBOIO IIPOrPaMyBaHHA i BUKOHYETLCA MiATOTOBKA HAGOPiB TeCcTiB
II7s1 aBTOHOMHOTI'O ¥ KOMIIJIEKCHOTO TeCTyBaHHA.

IIig yac npoBeieHHA aBTOHOMHOI'O TeCTyBaHHA 3abe3rreyeHHss Hafi-
HOCTi NOJSArac B monepeAxceHHi nosaBH AedeKTiB B OKPpeMUX KOMIOHEHTaX
mporpaMHoro sabesmedyeHHA i CTBOPeHHI e(eKTUBHUX METOJIB 3aXHCTY
Bi Hux. Bei HacTynmHi eTanu po3poOKN He MOXKYThb 3abe3reuuTH HaZliitHiCTh,
a JiuuIle CIPUAIOTH NMiJABULIEHHIO PiBHA HAAIHOCTI 3a paXyHOK BHABJICH-
HA IOMUJIOK, WO 3aJUIIUIUCH, 3a JONIOMOTOIO TECTIiB 6AraThoX KAaTeropii.

3abesneyeHHa HAAIMHOCTI HA ILOMY eTami AJOCATAETHCS 38 PAXYVHOK:

* 3acTOoCOBYBaHOI MeTogosorii 36opy it aHani3y indopmanii npo a”o-
Majii, nedexTn i BigMOBH;

* MeToZoJoril BUsBJIEHHS i Jokasisallil nedekTiB 6araThox KaTeropiii;

« ¢opMyBaHHA KPHUTEPilB 3aBeplICeHHA TECTYBaHHS, BCTAHOBJEHHA
TepMiHiB 3aBeplleHHS TECTyBaHHA Ta BaPTOCTi BCix pecypciB TecTyBaHHA.

Ha emani sunpo6ysanb CTBOPIOETHCA TJIaH BUNIPOOYBaHb MPOAYKTY,
3a AKHM IIPOBOAHTHLCA HOro TeCTyYBAHHS HA BiJNOBiZHiCTH 30BHiNIHIM
cuneuudikaniam GyHKIii i 3aBIaHHAM IPOEKTY.

BunpofysaHHs NporpaMHOro NpoAyKTy IPOBOLATH rpymna AKocTi abo
KOPHCTYBau y peajlbHOMY cepefoBuili ¢ yHKIiOHYyBaHHA YM Ha BUIPOOY-
BAJILHOMY CTeHJ1 Ana imitanil @yHKIili KOMIIOHEHTIB 3a IJIAHAMU BHIIPO-

170

6ysans. Ilig yac niarorosku Ko Buupo6yBanb BUBYAETHCA “icTopia” rec-
TYBaHHA Ha CTaZiAX »KUTTEBOTO IUKJY 3 METOIO He3locepeHbLOr0 BUKO-
PUCTaHHA paHilie po3po6JIeHUX TECTiB, & TAKOXK YVIOPAIKYBAHHA CIIemia-
JBHUX TECTiB BUNIpOOYBaHb.

Ha erani Bunpo6yBaHb Bignosiguo o miany sabesnedyeHHA SKOCTI
3H1MCHIOETBCS:

* OIIiHIOBAaHHS HAAiMHOCTI 3a pe3yNbTaTaMU CUCTEMHOTO TeCTYBAHHES
1 HOJILOBUX BHUIIPOOYBaHb 38 NPUIHATHMMU AJIA IIUX 3aBAaHb BignoBinnu-
MU MOJIeIIMHY HagifHOCTI;

* KepyBaHHA 3POCTAHHAM HAaIHHOCTI LIIsTXOM GATaTOpPa30BOro BU-
IpaBJIeHHA i PeTPECUBHOIO TeCTYBAHHA HPOAVKTY;

* yXBaJIeHH# DillleHHA IPO CTYIIiHB TOTOBHOCTi HPOTPAMHOI0 IIPO-
AYKTY 1 IpO MOXKJINBICTB HOro IIepefaui B eKcIiyaTaiio.

Ha emani cynposodicenns norpeba B recTysaHsi # OmiHLi HagiitHOCTL
IPOAYKTY MOj€e BUHUKHYTH IIDU BUABJIEHHI IOMUHJIOK i BHECEHHI 3MiH. 3
1(i€10 METOIO IPOBOLUTHLCS:

* IIPOTOKOJIIOBAHHA BiAMOB y X0Jii GyHKIiOHYBAHHA POrPaAMHOTO
3abesnedeHHsd i BUMIip HaziiiHOCTI MYHKIIOHYI0OYOr0o NporpaMuoro 3abes-
NeYeHHs, 8 TAKOYK BUKOPUCTAHHSA Pe3yJIbTATiB BUMipiB BTpPAT HANiHHOCTL
BIIPOAOBIK €KCILIyaTAaIlil;

+ aHaJIi3 YacTOTH i cepHO3HOCTI BiAMOB A BU3HAYEHHS IOPAAKY
YCYHEHHS BiAIOBiJHMX TIOMMIJIOK;

* OI[iHIOBaHHA BOJINBY OYHKIIOHYBaHHA MPOrpaMHOro sabesrneyeH s
Ha HaJlilliHicTh B YMOBaX yAOCKOHAJIEHUX TEXHOJIOriit abo HOBHX iHCTpY-
MEeHTiB po3po6KH nporpaMHoro 3abesneuyeHHs.

9.8.2. MopeJui Ta MeTOaAM OUiHKH HaxiliHoCTi

Mogeni gns oninkm HajAiltHOCTI mporpaMHoro 3abesmeueHHA 6a3y-
JOTECA HA 3aCTOCYBaHHI MATEMaTHYHOTO arlapaTy i npu JOIIYIIeHHAX Ipo-
lecis, 1110 BILIMBAIOTH Ha HajiiHicth. Ha neil yac po3pobneno snauny
KinekicTs (>100) Mmomeneit HagifiHocTi mporpaMuoro safesmedyeHHsT Ta
ixHiX mogudikamiii.

3anporroHOBaHO Kinbka BHAIB KJacndikaiii mogeneil, Aki rpyHTy-
I0ThCA MIePEBAXKHO Ha icTopil MOMHNOK, BUABJIEHUX Yy IporpaMax i uac
TECTYBAHHA IX HA eTalax JUTTEBOI'O LUKJIY.

Opasniero 3 nmepmnx Knacudikaii mogeneit HagiiitHOCTI € KIacudika-
i Xerua[11], Aka mponoAye HoALT MosieJiell HAa MPOTHO3YI0Yi, BUMipIO-
BaJIbHI i1 oniHOuHi (puc. 9.4).

Ilpoznosyroui modeni HapifinocTi OCHOBaHI Ha BHMMipi TexHiIYHHX
XapaKTepPUCTHK CTBOPIOBAHOI IMPOrpaMu: JOBXXHHA, CKJIAAHICTD, YHUCJIO
IMKJiB i cTyniHb IXHBOI BKJIaJEHOCTi, KiIbKICTh MOMUJIOK HA CTOPIHKY
omepaTtopiB nporpamMu romo. Hanpukaan, mogeni Motau — Bpykca i
XoscTeja TPYHTYIOTHCA HA JOBMKHHI i CKIafHOCTI CTPYKTYPHU Nporpam
(KiNBKicTh IiJIOK, ITHKJIB, BKIaJeHiCTh IIUKJIB), HAa KiIbKOCTI i TMMax
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Mogeni
"HaAifiHOoCTi

Moaens Mopgens Mogeni 6es | [ Mogeni 3 Mogaeani | | Mogeni
Xoncrena| | Mycu ninpaxyuky | |miapaxyukoMm| | Bubopy | |mixciBy
HOMHJIOK HOMMJIOK obnacri | | momunox
AaHUX

Puc. 9.4. Knacndikanin mogenei nagiisnocri

3MIHHHKX, a TaKOK iHTepdeliciB. ¥ mux MoLeIsAX AOBMKUHA IIPOrpaMu CIy-
I'y€ AJ1d IPOTHO3YBAHHA KiJIbKOCTI MOMIJIOK, Hanmpukaaf, Aus 100 onepa-
TOPiB ITporpamMu MOMKHA 3MOJEJIIOBATHA iHTeHCHBHICTEL BIAMOB.

Bunmipiosanvhi modeai mpusHaUeHO A4 BUMipy HagiliHOCTI nIporpam-
Horo 3afesnedyeHHsd, AKe MPAIIOE i3 3aJaHUM 30BHIILIHIM cepefoBHINEM,
IpH TAaKUX oOMerKeHHsiX: IporpamMHe 3a0ealedyeHHA He Mogundikyerbes
nig yac nepioay BUMipiB BiracTuBocTe# HamifHOCTi; BUABIEHI NOMUJIKU
He BUIIPABJIAIOTHCA; BUMip HaAiMHOCTI BUKOHYeThCA AnA 3adikcoBanol
Koudbiryparuii.

TunoBUM ODPUKJIANOM TaKuUX Moneneil € monens Henbcona i Pama-
myprtu — Bacranwm Tta immi [11].

Ovyinouni moleni I'PYHTYIOThCA Ha Cepil TeCTOBUX IPOTOHIB, SKi Npo-
BOASATHCA Ha eTallax TECTYBAHHS IIporpaMHoOro 3abesmedeHHs. ¥ TecTo-
BOMY CepefOBHUIL BU3HAYAETHCA MOKJIKUEICTE Bi/[IMOBY NIPOrpaMu mij yac
ii BuKoHauHa abo TecTyBaHHI.

Bei maBefeHi Tunu Mojesieil MOKYTh BUKOPACTOBYBATHCA Ha eTanax
JKUATTEBOTO MUKIY. KpiM Toro, pesyJIbTATH HPOTHO3YIOUNX MOJejeil Mo-
JKYTh BUKODPHUCTOBYBATHCSH SK BXifHi gaHi mnsa oiiHkoBoi moaeni. € mo-
Ieui (HanpukJan, moaenab Mycu [11]), Ax1l MoXHA pO3rIALaTH AK OLiH-
KOBi Ta BUMipIoBaJbHI Mogeti.

Inmmit Bug Knacugikanii mogenes sanpononysas I'oen [11], 3a axum
MozeJi HamifiHocTi 6a3yIOThCA HA BiZMoBax i po3buBalOThLCA HA YOTUPH
KJIACH MojeJsei:

- Oe3 nigpaXxyHKy TIOMHJIOK;

* 3 MiApaxyHKOM BiZMOB;

» 3 IIificiBOM IIOMUJIOK;

+ MozeJi 3 BUGopoM obJiacTell BXiTHUX 3HAYEHb.

Modeni 6e3 nidpaxyHky nomMusoK OCHOBAHO Ha BUMIpIOBaHHI iHTep-
BaJIy 4acy Mik BigzmoBamu. BoHU [103BOJIAIOTE CIIPOTHO3YBATH KiNbKicTh
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TIOMWJIOK, AKi 3amummuiiuca B mporpami. ITicost Ko:KHOI BiIMOBH OLIiHIOETHCA
HaAiHHIiCTh 1 BUBHAUAETHCA cepeHii uac f0 BAHHKHEHHA TaKOol BiIMOBH.
Jo takol Mozerni Hamexats mogeni [xenisceki i Mopangu, luka —
Bosseprona i JIursyza — Bepasma [11].

Modeani 3 nidpaxymnrom 6i0mo6 6a3yOThCA Ha IiAPAXYHKY KiJIBKOCTL
TIOMIJIOK, BUABJIEHWX Ha 3a/IaHUX iHTEepBaJiaX yacy. BUHUKHEeHHS BiiMOB
3aJIeJKHO BiJ 94aCcy € CTOXaCTHIHHUM IIPOIEecOM 3 6e33YNUHHOIO iHTeHCHB-
HiCTIO, a KUIBKICTh BiIMOB € BUITAAKOBOIO. BUsABJIEeHI IOMMITKHM YCyBalOThLCH,
i ToMy KiJIBKiCTH NOMMJIOK 3a OAWHUILIO Yacy 3MeHuIyeThbesa. o mporo
KJacy mopeneit HajesxaTts Mmogeni Illlymana, Illuka — ByiaBepToHa, 1myac-
coHiBCBbKa Mogeinb Ta immi [11].

Modeni 3 (Tax 3BaHUM) nidciBoM NOMUNOK OCHOBAHO HA KiJLKOCTL
YCYHYTHX IIOMHJIOK i mificiBi (BHEeCeHHi) B mporpaMy IITYYHHX MOMAJIOK,
THI i KigxpKicTh Axkux saspanerigns sigomi. IToTriMm Bu3HayaeThesa BimHO-
IIeHHSA YUCJIA MPOTHO30BaHUX TIOMIJIOK, 1110 3AJIATIIMJINCH, A0 YHUCIA OITY4-
HUX TOMHJIOK, I10 NOPiBHIOETHCA 3 Bi/[HOIIIEHHAM UMCJIa BUABJIECHUAX JIHCHUX
TIOMHJIOK IO YHCJIa BUABJCHUX IMITYYHAX MOMUJIOK.

Pe3yibTaT mOpiBHAHHA BUKOPUCTOBYETHCA JIJIA ONiHKHM HagiHOCTI i
AkocTi nporpamu. ITig yac BHecCeHHsA 3MiH y mIporpaMy mpOBOAUTBLCS MO-
BTOPHE TECTYBaHHSA M oliHIOEThCS HaAifHicTh. 1lelt nmigxix o opranisamii
TeCTYBAaHHSA BiJPi3HAETHCA POMIBAKICTIO i PiJTKO BUKOPHUCTOBYETHCA Ue-
pe3 ZoZaTKOBUIL obcAr pobiT, moB’sa3anux i3 4060POM, BHKOHAHHSIM Ta
YCYHEHHAM IITYYHUAX NMOMHUJIOK.

Modeani 3 su6opom o6racmi BXiTHRX 3HaUEHb I'DYHTYIOTBCA HA I'eHe-
panil MHOUHM TecTOBUX BHUOIpOK i3 BXimHOro posmnofiny i1 Ha ominmi
HaAiMHOCTI, 1[0 TPOBOAUTHCA 3a OTPHMAHHMH BiJMOBAMH Ha OCHOBI Tec-
ToBUX BHOipoK i3 BXixHOl obsacti. o 1mporo Tuny mopeseil HaJleHKUTH
moJesns Henncona Ta inmmm [11].

€ nie oauH migxix mo kiaacudikaiil Moaeneil napiitHocti, AKuit 6a-
3yeThCA HA METOAWYHIN OCHOBI aHaJITHYHWX MoAeseil i BKaYae cra-
THYHi 1 AMHaMivHI Mogesli — Momeli 3pocTaHHsA HaAiHOCTI.

Hunoxue po3riafaoTheA AeAKi MoAesi HafgiifHoOCTi, KOTpi 3abe3meuyioTs
3pocranus HagiitHocTi 113, IMpoKo 3acTOCOBYIOTHCS Ha eTali TeCTyBAHHSA 1
ONMMCYIOTH NPOLEC BUABJICEHHA BiIMOB IIPH TAKMX OCHOBHUX TIPHUIYIIIEHHIX

- yci IOMHJIKM B IPOTPaMHOMY 3a6e3IeueHHi He 3aJIeXaTh OfHa BiJ
OJHOI 3 MOTJIAAY JIOKaJJi3anii BigMOB;

+ IHTEHCHBHICTH BiIMOB IIPOIIOPILifiHA TIOTOYHOMY YUCJHY 3HAUAEHHUX
NMOMAJIOK ¥ IPOTPaMHOMY 3a0e3IleueHHl (3MEHIYEThCSI IPU TeCTYBaHHI
mporpamMHOro 3abesrneyeHHs);

* MOXJIMBICTB JIOKaJi3allii BiAMOB 3aIMINAETHCA IIOCTiHIHOIO;

+ JIOKAJIi30BaHi MOMUJIKYU YCYBAIOTHCSA A0 TOrO, AK TECTYBAHHA Dyne
MIPOJOBIKEHO;

* IPY YCYHEHHI TOMMJIOK HOBi IOMUJIKY He BHOCATHCH.
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Hasesemo ocHOBHI IT03HaYeHHA BHKOPHUCTOBYBAHMX (POPMYJI T4 TePMiB
MoOJeJIel 3poCcTaHHA HaiHHOCTi:

m — YUCJIO BUABJEHUX BiJIMOB IIPOI'DAMHOro 3abeslleYeHHs 34 4ac
TECTYBAHHA;

X, — inTepBanu yacy Mk BigmoBamu i~1 ta i, npui=1,..,m;

S, — MOMEHTH 4Yacy BifAMOB (TPHBaJiCTb TeCTYBaHHA A0 i-BiaMoO-
BH);

T — rpuBanicTh TecTyBaHHA mporpaMHoro 3abesneueHHs (yac, oA
AKOro BUSHAYAETHCA HaAiliHiCcTh);

N — omiHka ynuciIa NIOMUIOK Y IIporpaMHoMy 3a0e3nedeHHi Ha IIoyaT-
Ky TeCTYBaHH;

M — ouinka ynucia IOMUJIOK, AKi 3aJIMIKWIKUCA IiCJA TeCTyBaHHA;

MT — oninxa cepefHBOTO Yacy A0 Yeprosoi BifMOBH;

FE (Tp) — oninka cepegHBOTO YaCy IO 3aBEpPIIEHHA TECTYBAaHHA;

Var (Tp) — ouinka aucnepcii;

R (t) — dyHEOiA HagifHOCTI MIPOrpaMHOTo 3abe3NeUeHHd;

Zi (t) — byHKILig pUBUKY B MOMEHT uacy ¢ mixk i—1 Ta i-BizMoBaMu;

¢ — KoediieBT NponopIifHOCT;

b — yacToTa BHABJIEHHS IIOMHJIOK.

Haui posraanarwoTbcst MOAeJIi 3pOCTAHHA HagiiiHOCTI.

Modenv Jrucenincoxi — Mopandu. Y uiit mogeni [11] Buxopucro-
BYIOThCA TaKi BXimui rani:

m — YHUCJO BUSABJIEHUX BiJMOB 3a YaC TECTYBaHHS;

X, — inTepBasd yacy Mix BifiMoBaMu;

T — TpUBAJICTL TECTYBAHHS.

PyHKLiA pUBUKY Z, (1) Ma€ BUTIAL:

Z () =c(N-n_),

rei=1,...,m;T_<t<T,

Il dyHKIiA BBaXXaeThCA CTYNIHYATOK KYCKOBO-IOCTIHHOIO GYHK-
1iero 3 mocTiHHUM KoediljleHTOM MPONOPIIHHOCTI — C.

Ominka napaMerpiB ¢ Ta N NpoBagAUTLCA 3a AOMOMOIrOK CHCTEMM
DPiBHSHB:

M3

.
’

1/(N=-n_y)- %CX:' =0
1 i1

n/c — NT - gxlni-1 =0,

m
IIpu uboMy cyMapHUil Yac TeCTyBAHHA OOYHCHIOEThHCA TaK: T' = ZIX,-
i
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Buxizai NokasHUKY A OMiHKH HAAIHHOCTI 00 3a3HAYEHOTO0 Yacy
T BKJIIOYAIOTh:

* IPOTHO30BAaHE YHWCJIO TIOMHUJIIOK, IO 3aNuIImIHCH, M, = N — m;

* cepeAHiil yac 0 wepropoi Biamosn MT, = 1/(N — m) c;

* CepenHid Yac A0 3aBepIeHHA TeCTYBaHHJ i Horo gucnepciio

E(Tp) = AA"él"(l/ic);

N-n
Var (Tp) = % 1/(ic)* .

IIpu npomy QyHKIiA HaAiHHOCTI OGUHNCIIIOETHCA 38 POPMYIIOIO:

R.(t) =exp (— (N — m) ct),
npu ¢ > 0 i ynci HoMMIIOK, BUSIBJIEHUX HA KOXKHOMY iHTepBaJi TeCTyBaH-
Hf, € PIBHAM OJHHHITI.

Modens Illuxa -— Boneepmona. Mogens [11] BUKOPHUCTOBYETBCA, KOMH
iHTeHCHBHIiCTDb BiAMOB nponopiifina He JKllIe YMCTY 3HAWJEHUX TOMIJIOK, a
1 yacy, 10 MUHYB 3 MOMEHTY OCTAHHBOI BiAMoBH. Bximnui zani ans el
MoJeJIi aHaJIOTiuHi Ko posrisHyToi BuIne Moaeii [xeninceki — Mopangu:

m — YUCJIO BUABJICHUX BiJIMOB 34 4aC TECTYBAHH;

X, — inTepBanu yacy MixK BiZMOBaMH;

T — TpHBaJiCTh TECTyBaHHS.

®yHKUil puuky Z, (t) y momeHT uacy t Mix i—1 Ta i-BinMoBamu
BH3HAYAIOTHCA TaK:

Z,_(t):ct(N*ni‘l),nei=1, e, 3 T, <t <T,

m
T=YX,.
iwl
1Is dyuxnia e ainifinonw BcepeAUHI KOMKHOrO iHTepBaNy vacy Mim

BiIMOBAMU i 3HOBY 3pOCTa€ 3 MEHIIIUM KYTOM HaXUJIY.
Oninka ¢ Ta N 064UCHIOETHCS 32 CHCTEMOIO PIBHSHD!

l.z;ll/(N—n,.__,l)—in/.?‘ =0,

n/c- _Z}(N_ni—l)Xiz/2=0-

Ho BuxigHux nokasHuUKiB HagiisocTi mono T HajlexkKaTs:

* IIPOTHO30BAHE YHMCJIO [IOMHJIOK, 1[0 3aJUIITUIUCH, ‘MT =N-m;

* cepenHiit yac go ueprosoi Bigmosu MT, = (p / (2 (N — m) ¢)) /%
* cepeAniit yac JO 3aBepIllIeHHA TECTyBaHHs i floro aucnepcia

EBT) = % (/@) ;

Var (T,) = iilm((z -m/2)/ic),
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KOJY YHUCJIO MOMMIJIOK, BijfaJIeHNX Ha KOXXHOMY iHTepBaJi TeCTyBaHHSA
nicas nepiogy T', ROPiBHIOE OXUHUIII.
PdyHKOig HagifHOCTI 009MCHIOETHCA 32 (HOPMYJIIOIO:

R (t) =exp (—(N —m)ct?/2),t20.

Modenv I'oena — Oxymomo. B ocHoBi miei mogeini [11] snexxnTh
ONIUC IIPOILECY BUABJICHHA IIOMIJIOK HEOJAHOPIJHUM NMyacCOHiBCLKHUM IIPO-
mecoM. 11 MOJKHA PO3IUIAJATH AK MOJe]b eKCIIOHEeHIiIHOro 3pocTaHHsA. ¥
il MozeJi iIHTeHCHBHICTE BiffMOB TaKOX 3aJIeXKUTh Big yacy. Kpim Toro,
KiJIbKiCTh BHSIBJE€HMX TMTOMMIJIOK TPAKTYETHCA AK BUIIAJKOBA BeJIMYNHA,
3HAYEHHA SKOI 3aJIEXKHUTh Biji TeCcTy il iHIUMX YMOBHUX YHMHHUKIB.

Bxigni gaxi Mmoaesi anasoriugi 10 JaHUX MOIEepPeAHbLOI MOJeJIi:

m — UYMCJIO BUABJIEHUX BiJMOB 3a 4ac Te€CTYBaHHA;

X, — inTepBanu 4acy MiX BiAMOBaMH;

T — TpHUBaJiCTh TECTYBAHHI.

P@yHKIiA cepeAHBOIO YACA BiIMOB, BHABICHUX HA MOMEHT {, Ma€ BUIJIAL;

m@)=N(@1-e™),
Ie b — IHTeHCUBHICTL BUSBJIEHHS BiZIMOB i ¢ (1) = b € IOKa3HUK 3POCTaH-
HA HagilHOCTI.

PDyHKIig pusuKy A (¢) Big yacy poboru A0 BiAMOBH JOPiBHIOE

A(t)=Nbe ™, t>0.

OcratouHa oriaka b Ta N oTpumyeTbcs 3 piBHAHB!:

m/N — 1 + exp (-bT) = 0;

m/b — _th,. — N, exp(-bT) =0.

Buxinui nokassukm HagifiHocTi moao T BUSHAUAIOTh:
1) cepesHE uMCIO TIOMUIOK, AKi Moke 6yTu BUABIeHo B inTepsai [0, T']

E (N,) = N exp (-bT);
2) dyuknio HagidzEOCTI
— ~bt _. =bi T
R, (t)=exp (-N (e ™ - e ")), ¢t 2 0.
Y uiit mogesi KiJbKicTh BUABJNEHUX IIOMUJOK TPAKTYETHCA AK BH-
najgxKoBe YKUCJIO, AKe 3aJIeKUTh Bix TecTy i cepemoBuina. B inmux mope-

JAX KiJAbKICTE BUSBJIEHUX [IOMUJIOK DO3TJANAETHCA AK KOHCTAHTA.
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¥ Mojenax spocTaHHS HajiilHocTi BuXizHOMO iHbOpPMaILi€o AJid po3-
PaxyHKY HaAiMHOCTi € THMYAacOBi iHTepBagu Mi>X BifMOBAMH TECTOBAHOI
nporpaMu, 4Y1ucjo BiIMOB i 4ac, AJIA AKOTo BUSHAYAEThCA HAAiHHICTh IIPO-
rpamu npu Biamosi. Ha miacrasi miei indopmanii 3a xonoMoroio momeneii
BU3HAYAIOTHLCA TaAK] IOKA3HUKH HaLiHOCTI:

* MOXKJINBicTh 0e3BiAMOBHOI poGoTH;

* cepelHit yac 10 4eproBoi BigMoBHY;

* YUCJIO HEBUABJIEHUX BiiIMOB (IIOMUJIOK);

+ cepenHill Yac ZOHATKOBOTO TECTYBAHHA IPOrpPaMH.

¥ mogesi aHaNi3y pe3ybTaTiB NPOTOHY TECTiB BUKOPHUCTOBYETHCH Y
CBOIX pOo3paxyHKaXx 3arajibHe YHCJIO eKCIIEPUMEHTIB TeCTYBaHHA i YHCIIO
BigMoB. 15 Momesnb BH3Hauae Jiuie MOKJIUBICTH Ge3BiAMOBHOI poGoTH
nmporpaMu i o6upaeThes A1 BUMTAAKIB, KOJIU NTONePeaH] MOeNi He MOYKHa
BHKOPMCTOBYBATH (MaJio JaHUX, HEKOPEKTHicTh obuuciens). Popmy.ia
BH3HAYEHHA MOXKJIMBOCTI 6e3BiIMOBHOI POOOTH 3 YHCJIa TPOBEAECHHUX €KC-
epHMEHTiB TaKa:

P=1- Nex/N,

e Nex — 4HCJIO TOMHUJIKOBHX €KCIIEDUMEHTIB;

N — uneso Bcix HpoBefleHUX €KCIEPHMEHTIB 3 nepeBipku poboru
CHCTEMH.

OTtixe, PO3TIIAHYTO OCHOBHI IIIHPOKO BiIoMi MOJesi OIiHKK HAaAiHOCTI,
OCHOBaHi Ha BiiMOBax MpH TECTYBaHHi IIporpam.

9.9. ExcnepuMeHTaAJBHI MiAX0IH A0 OMIiHKH HAXIHHOCTI

PoarnsanyTi BuIlle Mogeni OLiHKY HaAIMHOCTI B IiJioMy 6a3yOThCA HA
KiJIBKOCTI MOMMJIOK i BifMOB, OTPHMAHUX OPH TECTYBaHHI IMPOrpaMHOL
CUCTEMH Ha 3aJJaHOMY iHTepBaJi yacy. BoHU N03BOJISIOTE TAKOM CNIpO-
THO3YBATH YUCJIO TIOMUWJIOK, AKi 3ajuurmincs B cucremi. OaHax, NpaKkTHY-
HO TEOPETHYHI MOJieJli BUKOPHUCTOBYIOTHLCA JOCHTE PiZTKO Uepes pisHOMAaHiTHI
o6MesKeHHA il YMOBH, 1110 HAKJIAZAIOTHCH Ha IIPOIEC TECTYBAHHS.

Haftuacrinie BHKOPHUCTOBYBAHUM KPUTEPi€EM OIIHKY pe3yJILTATIB Te-
CTYBAHHS € IHTEHCUBHICTh BUABJIEHHS MOMUJIOK Ta AedeKTiB y nporpa-
Max Ha 3aJaHOMY iHTepBaJi yacy i3 3aCTOCYBaHHAM BEJIMKOTO Aialla30HY
TECTOBUX JaHHX.

IIpn HaaBHOCTI 3HAYHOI KiJBKOCTLI IMOMHJIOK Ta BUTPAYEHOTO YACY
obuucaoeTheA HaLilHiCTE, AKa Ha rpadiky (puc. 9.5) mae Burnag Kpusoi.

IHTEeHCHBHICTL yCYHEHHA ITIOMUJIOK MalKe He BILINBAE HA 3POCTAHHA
Haginnocti, IIpoTe npu 3acTocyBaHHI eheKTUBHUX METOXAIiB TECTYBAHHA
HapoOiToK Ha BifMOBY IOMITHO 3pocTae. BignmoBinHo 3pocrae HaniiHicTs,
nabmmxaouucs 10 1.
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HCJIO TIOMUJIOK

HagitaicTs

»
»

Yac TectyBanud (t —)

Puc. 9.5. I'padix 3axexnocTi KiTbKOCTI MOMUIIOK Ta Yacy TECTYBaHHS

ExcnepuMeHTH 3 TECTYBAHHA BEJIUKHUX CUCTEM IIOKa3ayu, 110 iHTeH-
CHBHICThL BUABJIEHHS MOMMJIOK MoKe Koausatuca sig 0,002 xo 0,005
IIOMUJIOK 3a feHb [14], To6To B cucremi MoKe BUABUTHCS IPUOJIHUZHO
OHa MOMMJIKA IIPOTArOM ABOX MicsAlliB Ii eKcmayaraiii.

Ha npaKTuui 3acToCOBYHOTRCA iHIIi iHTYITHBHI MeToau. IIpukaazom
€ MeTOJI OLIiHKH YMCJIa IOMHJIOK IIPH TECTYBAHHI IIOTOYHUX Bepciil omepa-
miiteoi cucremu OS — 360 dipmu IBM (qus. ri. 10) sa iHTyiTHBHO miAi-
OpaHo GopMyJIO:

=23 (m) + 2 (k),
Je n — sarajibHa KijnbKicTh 3MiH mporpamu, moB’si3aHUX i3 BUIIpaBJIEH-
HAM BHSBJIEHUX IIOMHJIOK,

m — 4ucJo MoAyJiiB 3 Giabile Hik 10 BUIIpaBIEeHHAMU B KOMKHOMY,

k — uucyno moxynaiB 3 1 a6o 2 BUNIpaBJIeHHAMH.

Bussumnocs, mo usa dopMyJia HalimoBHilIe Bigobparkaya HaglHiCTh
po6otu Bepcii OS — 360 (370) Ta il cTAH Ha MOMEHT mepeJlayi 3aMOBHH-
KOBi moTouyHOI Bepcii.

9.10. MeToau OUiHKM pPiBHA AKOCTI mMporpaMHOro 3afes-
neYennsa

Bianosigno xo ICTY 2850-94 [5] umikuye po3rasgalOTbCid MeTOLN
OIIiHKH SKOCTi IPOrpaMHOro 3abesneveHHs.

Ilix oyinroeannam sxocmi nporpaMHOro 3abeseyeHHA PO3YMiIOTh Ail,
CNPSAMOBAHI HA BUSHAUEHHS CTYIICHA 3a/I0BOJIEHHSI IIPOTPAMHOI0 3abe3nevyeH-
He norpefaM BiANOBiAHO A0 NpUsHaYeHHA. MeTOIO OIiHIOBAHHA SIKOCTI €:

* YXBaJIeHHs DillTeHHA PO CTYIiHb BiATIOBLAHOCTI JOCATHYTOrO PiBHA
AKOCTI po3p0o0JIeHOTO TIPOIPAMHOro 3a0e3NeueHHA 3aJaHOMY PiBHIO;

* OITHC O3HAK Ta BJIACTHUBOCTEll, peali3oBaHWUX y IIpOorpaMHOMY 3a6ea-
HeYeHHi;

 aTecranis il ceprudikaiis IporpaMHOro NPOAYKTY.
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Ilix pienem arxocmi mporpaMHOro safesmneyeHHs po3yMiloTh BiIHOCHY
XapaKTepUCTUKY AKOCTi, AKa 6a3yeThCA Ha IOPiBHANHI GAKTHUYHHNX 3HA-
YeHb IOKA3HUKIB AKOCTi OiHIOBAHOrO porpamMHoOro sabesnedenna 3 6a-
30BUMMY 3HAYEHHAMHU KPAIUX aHAJOriB a60 i3 BCTaHOBJIGHHNMH BHIMOTaAMH
Ha po3po0KY IporpaMHOro sabesnedyeHH,

HomeHnknaTypa BiracTusocTeil i TOKasHUKIB AKOCTI Mae HaraTopisHe-
By iepapxiuHy CTPYKTYpYy (auB. puc. 9.2). Ilepuinii piBear — Iie rpyna
XapaKTepucTUK (IIOKa3HUKIB) AKOCTi, APYTHIl — Ile ixHi miArpynm i TpeTiit —
oZWHWYHI (aToMapHi) NOKas3HNKHU sAikocti. KoxHill BnacrusocTi Bignosi-
AalOTh CBOI IIOKA3HNKU, AKi MalOTh Ha3BY, IO 36iraoTHCA 3 HA3BOIO BJIA-
CTUBOCT] (HATPUKJIAL, TIOKA3HUK HAJIHHOCTI).

Jna ouinku piBHA AKOCTI HporpaMHOro 3a0e3nedyeHHS MOMXKYTh 3a-
CTOCOBYBaTHCA AM(hepeHNiHOBaHMIT, KOMIIEKCHMH a60 3MillIaHUI MEeTOAN.

Hugepenyiiioearnum Ha3UBAETHCH METOJ| OIiHKM PiBHS SKOCTI mpo-
AyKIii, ocHOBaHWII Ha BUKOPHCTAHHI OKPEMHUX MOKAa3HUKiB (aTpubyTin)
aAxocTi. IIpy mbOMYy BU3HAYAIOTH, Y AOCATHYTO B IIiJIOMY PiBHA 6a30BUX
3HaUYeHb IIPOrpaMHoOro 3abe3rneyeHHs, a TAKO¥K YU JOCATHYTO abo 4u He
JOCATHYTO HOKA3HHUKIB.

IIpu audepenuiiioBanoMmy MeTOAl BiAHOCHI 3HAUEGHHA OKPEMHX IIO-
Ka3HUKIB 00YHCIIOIOTHCA 3a GOopMyIaMu:

Pi
Q=75 1)
' P,
Q= +i=1,2,.,N (2)
= s =
i Pl ’ ’ ’ ’
Ae P, — 3HaueHHs i-TO NMOKa3HMKA SAKOCTi OI[iHIOBAHOTO IIPOrPAMHOrO
sabesneueHHs;

P, — 6a3oBe 3Ha4YEHHA i-r0 IOKA3HMKA;

N — KinpkicTh HOKa3HHUKIB AKOCTI.

®opmyna (1) BUKOPUCTOBYEThHCA TOAI, Koau Oijpile 3a poamipom
3HAUEHHS MOKA3HUMKA INOJIIIIye cuTyaniio. B inuiomy pasi Bukopucro-
By€eTbes (popmyira (2).

IIpu BukopyCTAHHI AUdePeHLiI0BAHOIO METOAY PiBEHD SIKOCTI OI[iHIO-
BaHOI NMpPOrpaMHOl NPOAYKIil BBAXKAETHCA BUIUM a60 TaKUM, IO JOPiB-
HIOE piBHIO 6a30BMX 3HAUYEHD, AKILO BCi 3HAYEHHA BifHOCHUX ITOKA3HUKIB
Gisbii a6o gopiBHIOTE oaMHUILI. B iHnoMy pasi piBeHb sIKOCTi OlliHIOBA-
HOI nporpaMuol IPoAYyKIii € HYIKUMM 32 piBeHb 0a30BUX 3HAUEHL. SIKIO
YaCTHHU ITOKa3HUKIB Qi > 1, a asa iHLIOL YaCTHMHY 3Ha4YeHb @, < 1, To crix
3aCTOCOBYBATH KOMILJIEKCHHH a00 3MIIIAHUI METOAH OI[iHKH.

PiBensp AKOCTi o1iHIOBaHOI MPOrpaMHOi IPOAYKIIii, A AKOI CYTTEBO
Ba)KJIMBe 3HAYEHHA KOXKHOTI0 MNOKA3HUKA, BBAXKAECTHCA HUXKUUM Bijx 6aso-
BOTO, AKIIO Xoua 0 OJIUH i3 MOKA3HUKIB MEHIINII 3a OAUHHILIO.
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Komnaexcruii memod oniHKH piBHS AKOCTI IIPOrPaMHOL IIPOAYKILil OCHO-
BAHO HA BUKOPHCTAHHI Y3araJIbHEHOTO IIOKA3HUKA, AKIH € QYHKIIEIO Biji KITBKOX
OKPeMKX Ta IPYIOBHX IIOKA3HUKIB i KoediuieHTiB IXHBOI BATOMOCTI.

BceraHoBnenHA Koe(illieHTiB BAroMocTi IOKa3HUKA AKOCTi, AK IIpa-
BHJIO, IIPOBANATE €KCIEPTHAM UUIAX0M. IIpu nboMy MUPOKO BHKOPHUCTO-
BYIOTh LIKAJIH:

5 — HaJTO Ba)KJIMBO, LI00 HaHWI MOKA3HUK MaB BUCOKE 3HAUEHHA;

4 — BaXXIWBO, 100 JaHUH MOKA3HUK MaB BUCOKe 3HA4YCHHA;

3 — nmobpe 6 MaTH BHCOKEe 3HAUEHHA NAHOI'O TIOKA3HUKA;

2 — MOKAa3HUK Ma€ cepeaHiil BIINE;

1 — 3a HM3BKHUX 3HAYEHDb JAHOI'O IOKA3HUKA BilUyTHUX BTPAT HEMAE.

VsaraabHeHe sHaYeHHs KoegilieHTa Baromocri m (mapamerp Baro-
MocTi M) o6unCcaI0eThCA 3a (DOPMYJION:

m, = b, (3)

=

XM,

i=1
ne M, — sraueHHd i-ro Koedimienrta Baromocri B 3ragasux (abo iHITINX)
IKaJIax.

3HadyeHHa mapameTpis (Koedinienris) BaromocTi BU3HaYaOThCA Mif
Yac CKJIaJaHHA BUMOTI TeXHIUHOTO 3aBJAaHHS Ha PO3pobIIIOBaHMIl Nporpam-
HuM NpoAyKT. KO0 A0 TEXHIYHOTO 3aBRAHHA JOJAETLCH IJaH 3abesre-
YeHHd AKOCTI, TO 3HAYEHH IlapaMeTpiB 3a3Ha4aloTh y 1[boMY Iadi. Bera-
HOBJIEHI 3HAYEHHS IapaMeTpiB BAromMocCTi meperasagaloTbed TiJIbKY y pasi
KOpPEeKIii Mux JOKYMEHTIB.
N

Axmo 2 M, =1, ro xoedilieHTH BAaroMoCTi HA3MBAOTh IapamMeTpa-
i=1

MH BaroMocri.
VsaranbHeHnii ITOKa3HUK STKOCTI MOJKe Oy'rH TlepefaHO cepeXHiMm 3Ba-
JKeHUM (ApHPMETUYHNM YU TeOMEeTPUYHUM) ab0o iHIIUM ITOKa3HHUKOM SIKOCTI.
Cepeauiit 3BakeHunit apupMeTHUYHUN MOKa3HUK OOYMCIIIOEThCH 34
¢dopmysoro:

U= i’ZlQ,»M,-, (4)

ne M, — mapamMeTp BaroMocCTi i-ro IOKa3HUKA, 1110 BXOAUTH [0 y3arajbHe-
HOrO NMOKasHuKa, i =1, 2, ..., N;

N — KinpkicTs NIOKa3HUKIB, AKi CTAHOBAATHL cepeAHii 3BarkeHUH
NOKa3HUK,

Ao 1o MomenTy BunpoOyBaHb ¥ OIiHIOBAHHA PiBHA AKOCTL Ipo-
rpamMHoro sabesnedyeHHA 3HAYEHHA NapaMeTpiB BaromMocTi NOKas3HUKAE
AKOCTi, II[0 BUKOPHUCTOBYIOTHCS, He 6YJIO BCTAHOBIEHO, TO 1Ii 3HAYEHHSH
BCTAHOBJIIOIOTLCA CIleliagicTaMu, AKi TPOBOAATH OLIIHKY fiKOcTi. 11ifx uac
MOBTOPHUX BUNPOGYBaHE, AK IIPABHJIO, MAIOTH BUKOPHCTOBYBATHCS Ti caMi
NMOKA3HUKH, AKi BCTAHOBJIEHO paHimIe.
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IIpu GaratopiBHeBi# iepapxiuHill CTPYKTYpPi HOMEHKJIATYPH MMOKA3-
HUKIB SIKOCTi pO3PAXYHOK DiBHA AKOCTi IporpaMHoro sa6esneyeHHs npo-
BaAuTbCA 3HU3Y (BiJ OAMHMYHUX NTOKA3HUKIB) Aoropu (40 OTPUMaHHI
y3arajbHeHOro NOKa3HUKa AKOCTI).

Snmiwanuil memod oOWiHKY PiBHA AKOCTi I'PYHTYETHCA HA CyMicHOMY
3aCTOCYBaHHI OZUHMYHUX T4 KOMILIEKCHUX (I'DYNOBHUX) IOKA3HUKiB. I1pu
IIbOMY YaCTMHA OJUWHWYHHUX ITOKa3HUKIB 06’enuywoThea B rpynn. Ilicas
TaKoro 06’eHAHHA OOUHMCIIOIOTHCA BiIHOCH] 3HaYeHHA I'PYHOBUX NOKa3-
HUKiB 3a dopmynamu (1), (2) i (3).

IlopiBHAHHSA PiBHSA SKOCTI OL[IHIOBAHOIO IPOrPaMHOTO 3abesIleueHHA
3 6a30BMMH NOKA3HUKAMHM AKOCTI NPOBAATHCH, AK 3a AudepeHiiiiosa-
HHM METOJOM. ‘

3mimanui METOZ 3aCTOCOBYETLCA ¥ TOMY pasi, Koan:

* CYKYNHIiCTh OJMHUYHHX IIOKA3HUKIB AKOCTI € JOCUTH LIMPOKOIO i
YTPYAHIOE OTPHMAHHSA y3araJbHeHUX BHCHOBKIB;

* ysaraJbHeHUH IIOKa3HUK SIKOCTiI B KOMILJIEKCHOMY METOX1 He Jo3-
BOJISIE OTPUMMATH BUCHOBKH IIPO BiINIOBIAHICTh 3HAUEHD JAESIKHUX CYTTEBUX
TPYNOBUX ITOKa3HMKiB MOTPiOHOMY piBHIO.

KonTpoJsHi 3anuTanHsd i 3aBganasa

1. HaBegits BU3HAYEHHS SAKOCTI IporpaMHoro sabesneyeHHs.

2. HaspiTh ocHOBHI acnekTH i piBHI Mofesi sikocTi mporpaMHoro
3a0e3nevyeHHs.

3. HasexiTs xapaKTepHUCTUKH AKOCTI if BU3Ha4Te IXHi} amicT.

4. $5Ixi MeToau BUKODUCTOBYIOTHCA /IJIsi BUBHAUEHHSA NOKA3HUKIB AxocTi?

5. ki MmeTpuxu NporpaMHOro NMPOAYKTY Ta ixXHi ckaajoBi Bu sHacTte?

6. J5kie cranmapTu AKOCTIi NporpamMHoro 3abesne4eHHA?

7. Ha3sBiTh OCHOBHY MeTy i 3aBJJaHHA CHCTEMH KepyBaHHA SKicTo.

8. ¥V gomy cyTh iHMxeHepii AKkocTi? .

9. BusaauTte TepMiH Hadilinicmb npozpamnozo sabesnewenn i chop-
MyJIoiiTe 3aBRaHHA 11 3a6e3NeUeHHs HA eTanax >XUTTEBOrO LUKIY.

10. fIxi momesni ontinky HALIMHOCTI € 1 HA AKKUX IPUNYIEHHSIX BOHU
b6aaynTsca?
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I'nasa 10. KEPYBAHHA KOH®ITI'YPAIIIAMUM
ITPOTPAMHUX CUCTEM

10.1. 3micT mponecy kepysanas KoHdirypamicio

Ilin xongizypayico cucmemu po3yMiloTh ckJaal yciei cucremu abo
OKpeMHuX il yacTuH, 3B’ A3KiB Mi’K HUMM, 3YMOBJIEHNI OCHOBHUMM TE€XHiU-
HUMH 1 PYHKIIOHATEHUMH XapaKTePUCTUKAMHU CHCTEMH Ta PO3B A3yBa-
HUMH 3afa9aMy ONPaIOBaHHA AaHux [1-—4].

Koundirypauieio cucTeMy MOXKHA TAKOM BBAXKATH CYKYIIHICTD CIleIli-
aNbHUX KOMIIOHEHTIB aiapaTHOro, IporpaMHo-alapaTHOro i mporpaMHOro
3abeareuyeHHd, 00’ €IHAHUX Y €AuHe Liye 3i crenianizoBaHuMM QYHKIIAMU
Ta MpouesypamMu HiATPUMKH QYHKI[IOHYBaHHA i BUKOHAHHA KOHKPETHUX
3aBgaHb. Yum OGinbIna mporpamMHa cucTeMa, THM 6inblue KOMIIOHEHTIB
NizmaloThCA 3MiHAM, HOB’A3aHUM 3i 3HAU/IEHUMH MOMHUJIKAMH, YTOYHEH-
HAM ab0 MOTMOBHEHHAM HOBMX (PYHKILii.

Kepyeanns xondizypayieio nporpamuoro sabesneuenns (KK) — ue
NOpAAOK BU3HAYEeHHA KoH(Qirypanii cucrteMu y I1eBHI MOMEHTH uacy il
CTBOpPEHHHA, CHCTEMAaTHYHOTO KOHTPOJIO 33 BHECEHHAM 3MiH Y CHCTEMY, a
TaKOX INATPUMKH il winicHOCTi # TPacoOBaHOCTI HPOTATOM YCHOTO YKHUT-
TEBOTO IUKJY.

3 dopManbHOrO NOTVIAAY KepyBaHHA KOHG}Irypamnieio mojaarae B guc-
OUIIiHOBAHOMY 3aCTOCYBaHHI TeXHIUHOTO abo afMiHICTPATUBHOrO Kepy-
BaHHA 1 METOAIB HarJAMy 3a BUSHAUYEHHUMH i JOKYMEHTOBAHMMU (PYHKILiO-
HANBHAMHU Ta (Pi3UYHUMHU XapaKTePUCTUKAMH OKPEMHMX CKJIAJ[OBUX CHC-
TEMH, & TAKOXK METOAIB KEPYBaHHA 3MiHAMU IIMX XAPAKTEPUCTHK, V HiAro-
TOBIIi 3BiTiB 32 BUKOHAHMMHM 3MiHAMH i IpoleAypaMu iXHBOI HepeBipKu
Ha BiANOBiAHICTH NOCTABJIEHUM BHMOI'aM.

Konuenuis KepyBasHA KOHDIrypaiieio HalexuTh 10 IPOrpamMHOro i
anapaTHoro 3a6esneuyeHHsi. Bona mos’sa3aHa 3 nuTaHHAMHU igeHTHdiKaLil
Koudirypanii, BU3HaUeHHAM cTaTycy i ayquty uiel koudiryparii, a ra-
KOX{ 3 KePYBAaHHAM PO3POOKOIO NPOTrpaMHOi IPOAYKITii,

B3aeMo03B’ 130K LMX BUAIB AIANBHOCTI 3 KepyBaHHA KOH(pirypamiecio
HaBeJZleHO Ha puc. 10.1.

183



i icTs 3 Ke us | [IliATPHIMEKA Pisnuna i
Aisnpaicrs 2 pyBaH cucremu rpynow|| dyrxmio-
KoOpAHHAMIL TPOEKTOM | | cynpoBOAKEHHES || HanbHA
amin i axicrio HOBnOTA
i KonTpoas
1 i .
?711:]1::21131;}::{ | kepyBanms Craryc Onpanosarus || Ileperipka
v rpymomo 3BiTHOCTL Bepciit (ayzur)
1A KOH(I- pO3poGHMKiB
rypaniezo

Puc. 10.1. Buau giaasHOCTel CHCTEMM KepyBaHHA KoH(irypauieio

Mera it 3aBEaHHA KePYBAHHA KOH(pIrypalieio noasaraoTk y TAKOMY:

+ BU3HAYEeHHA HeoOXigHOCTi, KOOpAUHAILiA 1 KOHTPOJIE 3MiH;

* KepyBaHHS IPOEKTOM i BHECEHHSM 3MiH y CHCTEMY;

+ miAroTroBKa i KOHTPOIB BePCiit cucremu;

« CYNpPOBOJKEeHHA Bepcil nporpamuoi cucremMu Ta il ayauT;

- BuaHauveHHuA ¢izuynoi Ta GQYyHKIIOHAJbHOI MOBHOTH CUCTEMHU i BU-
TpAaT pecypcis.

PesynnTaToM BUKOHAHHA IMX 3aBJAAHDb € 3BiTHICTH IIPO NpoBeAesi
3MiHM, BU3HAYEHHs Bepcil cucremMu i goxkyMeHTAalil Ha Hel, JOKYMEHT Npo
KOHTPOJE i mepesiauy Bepcil KopucTyBadaMm.

st Toro, 1106 IPOBECTH CHCTEMHY poGOTY 3 BUKOHAaHHSA HEOOXiMHHX
3MiH cHCTEMHU, JOULIBLHO CTBOPUTH CIIEIANBHY CIy»K0y, 000B’ I3KaMu sIKO] €:

* BU3HAUYEHHS OOMeXXeHb, IJIAHYBaHHA M opraHisallig KepyBaHHSA KOH-
diryparniero;

« BU3HAYeHHs iHCTPYMeHTapiio mJs KepyBaHHA KOHMirypaujiemo Ta
BHECEHHS 3MiH;

« opramisaiis nepeBipoK (ayauT) cTaHiB YaCTHH CHCTEMU;

« BHeceHHd 3MiH, 36ip gaHuX, 06siK, IepeBipKa CHUCTEMHU Iic/d BHe-
CeHHd 3MiH ToLIO.

CTpyKTypa Takoi cay:0H 3aJe:XKHUTh Big CKJagHOCTI H eTamiB pos-
BUTKY [IPOEKTY, Bifi CTpyKTYypH oprauisamii-pogpo6uuka Ta i B3aemonii i3
samoBHMKOM. UiTkicTe opranisamil miei cay:x6u i i1 paxTtuune micie B
CTPYKTYpi opranisanii BUsHAYAIOTH e(heKTHBHICTS KOHTPOJIIO I KepyBaH-
Hs KoHbirypaiiero cucrteMu.

Haii6ilnpiny poJib KepyBaHHA KOHGIrypaiiero CHCTEMH BiJirpac Ha KiHIe-
BOMY €TAali CynIpoBOAKEHHA.
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10.2. Kepysanua xoudirypanieio ax mpoiiec

Kepysannsa xoudirypariico nporpaMHoro sabesneueHHs — Ie IPOIEC
MiATPUMKH MKHUTTEBOTO IIMKJIY [IPOTPaAMHOI0 IIPOAYKTY, 10 BU3HAYAE YCIiX
MIPOEKTY i JMiHi0 KepyBaHHA, TOOTO NiANBHICTE 3 POBTOPTAHHA IIPOEKTY i
rapaHTii ogeprKaHHA AKICHOTO IPOAYKTY AJA KiHIEBUX 3aMOBHUKIB Ta
KopHucTyBauiB. IIJig ZOCATHEHH: VCIIXy KepyBaHHA KoH(pirypaiiew mo-
TpiOHO Horo miuanysaTu. Ile npuBOAUTL 0 PO3YMiHHS opradisamiiiHoro
KOHTEKCTY i 10 posriany HeoOxigHMX oOMerkeHb IIpH 3AilcHEeHHI Kepy-
BaHHA KoHGirypaiierwo.

Opranizaniiinuit acnexr xepysauusa. [lns toro, mo6 cruiaHyBaTH
NpOLIEC KePYBaHHA B IIPOEKTi, CTBOPIOEThLCA cHeliajibHAa opradisaniifina
cTpyKTypa (cay:x6a) i cucrema BigHOIIEHb Mi ii ckaagosumu. Baaemo-
IOia MK yieHaMu ciyK0H, PO3SpOOHUKAMM, KOPUCTYBAaYaMH1 HEOOXiHAa Imiz
yac BUKOHAHHA BCiX BUAIB AiAJBHOCTI B IIpoLeci )KUTTEBOTO IIUKJY PO3-
po6ku cuctemu. Ha puc. 10.2 nogano MoKJIuBY opraHisaniiHy cTpyxTy-
Py i B3aeM03B’s130K poJieit cyKOM 3 KepyBaHHA KOH(birypauiewo cucreMu.

CrneujanictH, BifioBiaJbHI 3a MPolleC TPOEKTYBAHHSA M KOLYBaHHA,
CKJIAJAIOTH OCHOBY OpTraHi3aniiHOl CTPYKTYPH NiANIPUEMCTBA, & BifIIOBi-
JaJbHICTh 3a BUKOHAHHSA OCHOBHMX 3aBAAHb KePYyBaHHA MoAudikanicio
CHCTEMH MOKJIAJAETHCA Ha CIIyKOM KepyBaHHA KOHMIrypalli€r, a TAKOM
Ha rOJIOBHOTrO NporpaMicra nNpoeKTy opraHisarnii, AsKui 3aiiMacTbcA po3-
pobkolo mporpamuoro 3abe3medyeHHs.

Biamosiguo no HaBenmenoi cxemu Ha puc. 10.2 ocHoBHY dyHKUiIO i
yXBaJIeHHsA pillieHb PO BHECEHHA 3MiH Y KOHDIrypallilo CHCTEMH BUKOHYE
cnyx6a KepyBauust koHGirypanieto. [i po6ora Moxe nojaraTu B Takomy.
3aMOBHMKOM IIPOIIO3MILiiI Ha BHECEHHSA 3MiH MOXKe OYyTH SIK PO3POOHHK,
Tak i cnoskuBad. [Ipormosuiii Ha 3MiHM B CHCTeMi HAAXOAATH 0 IPYIIH
300py 8MiH, sika POOKTH OLiHKY BapTOCTi BIAMIOBIAHUX pOOGiT 11040 3MiH
cucTeMU i BUpoBJIsie MPOIO3uIlil I KepyBaHHA KoH(irypaiero.

Caysxba xougiryparil IpoBOANTH aHAMI3 Ta BU3HAYAE JAOLiTBLHICTH
BHECEHHS 3MiH 3 ypaxXyBaHHAM IIPOBeJEHOI OIiHKM BapTOCTi i mepejnae
3aTBEPAKEHUN TIepeJIik 3MiH 710 IXHKOI peasisalil NIAXOM KOPUTYBaHHSA
cucteMu Ta il Bunpobysanusa. PesynbTaT# BUNPOOYBaHB IePeHalOThCs
cayx0i, KoTpa 3aTBEepAYKY€E 3MiHM, AKLIO MoaudiKallio cucTemMu Bigobpa-
JKeHO B JOKyMeHTAaIil i mogaHo B HOBiit Bepcii.

Jlani nHeoOxigHo 3AiHCHUTH THUDAXKYBaHHA AJOKYMEHTAlil i mepexauy
cucTeMy 3aMOBHHKaM. I'pymna o6iiky Bepciit cucTeMHU IIOCHJIAE BCIM CIIO-
JKUBa4aM MOBiJOMJIEHHA PO MPUIIMHEHHSA CYNIPOBOIMKEHHA HolIepeIHBOY
Bepcii Ta NOABY HOBOI CUCTEMH.

Y 3B’ABKY 3 THM, IO JO YTBOPIOBAHOI BeJIMKOI CHCTEMH BXOXATH
eJeMeHTH amapaTHol 1 mporpaMHoOi YacTHH, AiAJLHICTL 3 KEPpYBaHHS KOH-
dirypauiei cucreMy 3 UMMHA JBOMA YACTHHAMM BelleThCA [apaiebHo.,
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IIponosunisa

TloBigomaenns

Hpo 3MiHu

Pimrennsa npo pyitHyBaHHA

crapoi Bepcii

O6p06ka
OPOMO3KIil

v

Ominka BapTocTi
3MiHK

v

ITigroToBka

3MIiHH

BunpoGysanus
3MiHK

v

7y

3aTrBepRKeHHsA

3MIiHHA

Poamuoxennsa
Bepcil

v

A

A

O6uaik
Bepciit

Y

\ 4

IIPUIHHEHHA
CYIIPOBOJKEHHSA

IToBigomnenus mpo

nonepeHboi Bepcil

IToBimomaeHHA mpo
aMinm i Bepeil

BigmoBa BHECTH
3MiHH

A

IToBigoMiIeHHS PO BiAMOBY

Y ¥

Oninka
AiANBHOCTI

icmyBaHHSA
CHCTEMH

IlponoBxkeHHA
CYHIPOBOJYKEHHS

Puc. 10.2. Opranizaniiina cTpyxTypa i B3a€M03B’A30K y cayx6i kepyBaHHs
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Ha etamax ;XuTTEBOro MUKJIY POOJATHCS BIAMOBIAHI 3ammcu 3a pe-
3yJAbTaTaMM IIPOEKTYBaHHSA, AKi MOMYTh IIOCAYKUTH rapaHTic€Io AOCAT-
HeHHSA HeoOXixHol saxocTi npogykTy. Orike, € TicHUM 3B’ A30K MiX BHAAMU
OisfIbHOCTI PO3POOHUKIB, CIPAMOBAHUX HA NOGYIOBY MOJEJIi dKUTTEBOTO
IIUKJY CUCTeMH, ILUIAHIB i 3aBJjaHb PO3POOKH, 4 TAKOK HA BU3HAUCHHSHA
iHcTpyMeHTapiiB BegeHHs po3pobku. [Ipy nbomMy € iHCTpyMeHTapii, KoTpi
OiATPUMYIOTh K BeeHHA PO3POOKM IPOAYKTY, TAK i BUpillIeHHs 3aBJaHb
KepyBaHHA KoH(irypaiiiero.

O6MeskeHHT HA CTBOPEeHHA NPOAYKTY. OOMexKeHHS Ha CTBOPEHHA
CHCTEeMH BHUABJIAKIOTbLCA 3 PiBHUX AKepe (cmerudikanii BuMor, onucis,
3BiTiB Ta in.). Ha ixHe opmyBaHHA BoimBalOTh 6yAL-sAKi opranisamiiini
3aXO0AH, HANIPUKJIAZ KOHTAKTH i3 3aMOBHHKOM, ayJUTOPaMH, L0 BU3HAYA-
I0Th OCHOBHI KDOKHM 1 TYyHKTH B KOHTPOJi KoHirypauii. Baxxsusy poss
BifirpamoTh iHCTpYMeHTAJBHI 3aC00HM, 3a HOIIOMOI'OI0 AKUX BCTAHOBJIO-
I0ThCA 0OMeXKeHHSA Ha PO3POOKY, A TAKOXK JepsKaBHi craHgapTu abo cTaH-
JapTH iHIIMX opraHisamiil, AKi npoHuIn BiANoBigHY anpobairiio.

IInanyBannsa kepyBanuam. [LnanysauHsA 3a/Ie:KUTh BiJ| THILY IPOEKTY,
opraHisaniifiHnx s3axoniB, oOMeKeHb rayysi sacTocyBaHHs (PO3Mipy, KpH-
THUYHOCTI) 1 3arajJibHUX PeKOMEHAAIIi II0/I0 KePiBHUIITBA KOH(Iryparmiewo.

Jlo ocHOBHUX BHJIB AifANBHOCTI 3 IJIAaHYBaHHA KOH(irypaiieo cucre-
mu (puc. 10.3) Hamexats igeHTHDIKANisA KOHPIrypanii, BUSHAYEHHA CTATY-
¢y i ayauTy KoH(iryparii, kepyBaHHA 3MiHaAMHU Ta IXHBOIO MMiATPHMKOIO.

Cucremn Bi6aiorexn, Cayxba CucreMn
KepyBaHHA pecypcH, KOHTPOJIO KepyBaHHA fasamm
porpaMaMM OCHOBHI KoHQirypanii pmaHMX i nporpamamMu

MOJIOKEeHHA

IInany- Kourpoasn
BaHHA KepyBaHHA Cratyc Onpanwsanus Ilepesipka
npouecom rpymnowo 3BiTHOCTL Bepciit (aynur)
ynpas- PO3pOOHUKIB
NiHHA } 3 T
Koubiry- | § 5 i i
pauiero
3mina EBomouis Apropusania Ilpouenypu
peaxnisaii 3MiH Bepciit aynsuTy

Puc. 10.3. Xapakrepuctuka imcrpymenTis i nponexyp aisasnocri
KepyBaHAA KoHpirypauicio

IIpomec maHyBaHHA NOJIArac B yIOpAAKYBaHHI IL1aHiB, BuGopi iHcTpY-
MeHTapiio, JOTPUMaHHI BUMOT IIPOEKTY, KepyBaHHI CyOIiIpANHUKaMH i
iHTepdeiicaMy KOMIIOHEHTIB Ta KOPUCTYBAUiB TOIIO.
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Mo esemMeHTiB NiATPUMKHM JAifANbHOCTI 3 KepyBaHHA KOHQirypaiiemo
HAJIeXKATh:

+ CHCTEMAa KepYyBaHHA BUXiJHUM KOZOM IIporpam, Ijo 3abesreqye
nepeBeleHHA i 006’ ¢HaHHA eleMeHTIB i3 6i6nioTeku, Ta nepeBipry KoHbi-
rypauii cucremu;

+ 6a30Bi cucremHi 6i0nioTeKku i pecypcu, 110 3a0e3MeUYIOTH BUKOHAH-
HA 3aBJaHb KepyBaHHA KOHGirypaiiew BinoBiziHo Ko rpadika npoexTty
Po3pobKU 1 yIOpAAKYBAHHSA ITPOMIMKHOIO 3BIiTY;

+ clenjajbHa cayk0a 3 NpoBeJeHHA KOHTPOJIO i KepyBaHHA KOHD-
IrypaIli€io cCucTeMH;

+ CHCTEMM KepyBaHFq 6a3aMy JaHUX T4 IPOrPaMaMu, 110 COPUAIOTE
HAKOIIMYEHHIO JaHUX 3 BeJeHHs IIPOEKTY, BeJeHHIO BUPOOJeHNX 3MiH i
Bepciit cucremu.

3a JomnoMorozo nepeaiveHux 3acobiB MpoBogATHCA HeobxigHi 3MiHM, aB-
TopM3alLia Bepciit Koudirypanii cucremu, 3BiTHiCTD 3 yeix Buais 8MiH i ayauT.

OCHOBHMMM 3aBJAHHAMMU IJIaHYBAHHA KepyBaHHAM KOHQirypaniero €:

— dikcalis BUKOHABISIMUA OKPEMUX 3aBJaHb Ha 3MiHM BiAmoBigHO
IO IIPiOpUTETIB CKAAJOBUX METH KePYBAHHS IIPOEKTOM Y PAMKAaX OpraHi-
3arii #1 yaaTtux o60B’A3KiB 3 BUKOHAHHSA IIPOEKTY;

— BUSHAUYEHHA JIOANHO-UYACOBUX Ta IHCTPYMEHTAJILHUX PECYPCiB, He-
00XiZHUX BUTpPaAT AJA BCTAHOBJEHHS INPABUJIBHOI ITOCJIJOBHOCTI 3MiH,
3B’A3KIB MIXX HUMH, a TAKOXK PO3BUTOK IlJIaHy MOJAepHisalil cucremu abo
OCHOBHUX HMoro HampaMmiB. ¥Yci ui sBumoru ciain 3azpasnerifb 0OroBopuTH i
BiABHAYMTH B HOTPIOHMUX MICIIAX IJIAHY 3 BKA3iBKOIO BiNOBiJaTbHUX 0Cib;

— Bubip BixnoOBigHOrO iHCTPpYMEHTAPiO AJA MiJTPUMKY KEePyBAHHA
KOH(QIrypalieio CHCTeMH 3 KiJIbKOMa THIIAMY KOMIIOHEHTIB Ta IiJIbOBUMU
saBganuamu. Hanpuknan, iHcTpyMeHTApi# Ans1 pobOTH 3 KOJaMU KOMIIO-
HEHT onepye 3 6i61i0TEeK0I0 X KOMIIOHEHT i KOOPAMHYE AiANbHICTS bara-
THOX KOpHcTyBauiB miel 6i6ioTexn, a Tak0x BUKOPUCTOBYE 3ac001 BeleH-
HS ZOKYMeHTAaIlil Ha eTamax Ipolecy KepyBaHHA KoH(iryparlieio, BHeCeH-
Hs 3MiH y mporpaMHuil IPOAYKT i KepyBaHHA 6asaMy JaHUX;

— BCTAHOBJCHHS 3B'A3KiB 13 3aMOBHMKOM JJisi BU3HAUEHHS HOro
BUMOT Ha IPOAYKT, 34ifCHEHHA KOHTPOJIIO i KepyBaHHs BUKOHAHHAM IIPO-
OYKTY, a TRKOX IJIs OI[IHKH IIIMPOKO BUKOPUCTOBYBAHUX i JOPOTUX NpPO-
IYKTiB (HAIIPUKJIAJ KOMIIiIATOPiB);

— BHU3HAYEHHA YiTKOI mociifloBHOCTI KPOKiB mpouecy KepyBaHHSA
KoHdirypauieto, iXHix 3B’s3KiB Ta BIJIMBIiB OJWH Ha OJHOIO, IEPEXONY Bif
OIHOTO eTamy OO iHIIIOro 3 ypaxXyBaHHAM [POBeJeHUX 3MiH HA BU3HAYE-
HUX KPOKax IIPOlecy, KOHTPOJIb BHECEHHA 3MiH B 1HII YaCTHHY KOHQIry-
pauii cuctemn.

PesynwTarTu mianyBaHHA AOLUINLHO Bigo6pasduTru B crelialbHOMY LO-
KyMeHTi — nJlaHi KepyBaHHA KoHGirypauieo y ¢opmi onucis eramis xe-
pyBaHHA KoHbirypariieio IpoekTy, a TAKOX AK BHECEHHS 3MiH IDOTATOM
yChOTO IIepiofy KHUTTEBOrO MUKJIY cucTeMU. Jlo CKIaf0BUX ILJIaHY Kepy-
BaHHA H&JEXKAaTh: : ‘
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+ BU3HAUYeHHH ITi1el, po3MipiB 1 MeXX IPOEKTY, & TaKo» 6a30BOI TepMi-
HoJoTii CHCTEMU KEPYBaHHS KOoH(Iirypaiiero;

* PO3MIoXiJ 0608’ A3KiB, 1[0 BKJOUAE OpraHizariio, o608’ A3KH, 3aCTO-
COBYBAaHi 3aX0/H, BKa3iBKH 1 mporeaypu;

* BU3HAYEHHA 3aBAaHb OKPEMUX I'DYI 3 KepYyBaHHs KoH(pirypaiiicio;

+ IJIaHW KOOPAMHAUINHOI AiANBHOCTI 3 IHIIIMMM NPOEKTaMH i rpynamu;

* pecypcH, AKi BKJIIOUAIOTh IHCTPYMeHTaNIbHI, (hisHUHi Ta JIIoACEK] pecyp-
cu; 3acobu miITPUMKMY i1 3a0e3TieueHHs ILIAHIB YIIPaBIiHHA KoHpirypaiiero.

KonTtposab kepyBaHHA KoH(Dirypaii€io nporpaMHNX YacTHH IPOEKTY
OPOBOATE iHIiIiaTOPU IIPOEKTY HA KiNbKOX eTamax Horo BeJeHHd.

Merpuku kepysanna koadirypaniero. [Iporpamui 6i6iiorexu i pisHo-
MaHiTHi iHCTpyMeHTH NiATPMMKM IPOIIECiB oflepoKkaHHA HeobXinHol indop-
MaIlil po pisHOMaHiTHI MOTOYH]I XapaKTepPUCTUKH BeeHHA MPOeKTy (Ha-
TIPMKJIAJ THMYACOBi), 8 TAKOXK BUSIBJIEHH, aHAJI3 i mepeBipKa OTPUMAaHUX
XapaKTePHUCTHUK OIiHIOIOTECS BiJIIIOBI/IHO [0 HOPM Ta Mip, BCTAHOBJIEHHX
3aMOBHUKOM. MeHeJXMeHT KepyEThCA BU3HAYCHUMH YUCIOBHMH [10KA3-
HUKaMHU OL[IHKY NPOLECY KePyBaHHs 32 JONIOMOTO0 CUCTEMHM TIOKA3HHUKIB.
IM BigmoBinamoTh METPHKH, KOTPI BUKOPUCTOBYIOTHCS AJIS BUMipy Heol-
XiZHUX XapaKTepUCTHK. Sk METPUKM BUKOPHUCTOBYIOTHCS MipH, IO BH-
3HAYAIOTh Yac po0OTH KOMITOHEHTH, YNCJIO BUSBJIEHUX IIOMUJIOK, Bi{MOB
IHCTPYMeHTiB, IOPYIlIeHb CTAHAAPTIB ab0 BBeJeHOl TepMiHOJIOTi] TOLLO.

10.3. IneaTudikania kondirypaunii

Koudirypauiiina inenTndikauis BKIouac MeToau, 3a AOINOMOTIOI0 AKUX
BCTAHOBJIOIOTHCA MOTOYHUH CKJIAJ CHCTEMH, KOHKPETHAH 3MiCT BUKOHA-
HHUX IO BU3HAYEHOr0O MOMEHTY Hacy 3MiH Y KOJKHOMY IPUMipHHMKY, a Ta-
KOJK BiAMOBiAHICTE MixK cHCTEMOIO i JOKYMEHTALIEIO.

3 MeToro o0y noBHU cxeMHU igeHTU(IKANil OCHOBHMX YAaCTUH CHCTEMH 1
KiZbKOX Bepcilt BUBHAUYAIOTHCA IHCTPYMEHTH i TeXHOJOTIl AJId onucy Ta
KepyBaHHS OCHOBHHMU NYHKTaMHu KoHQirypanii. HdiaabHicTb 3 izenTndi-
Kauii cucTemMu nmoJifArae y BHKOHaHHI TAKUX 3aBaHb y MMPOILECi ynpaBiH-
HA KoHGiryparniero:

* BU3HAUEHHS OCHOBHUX IIMTAHb KeDYyBaHHSA ileHTHUdiKaIli€I0, 30Kpe-
Ma, po3pobKa cTpaTterii BUSABJIEHHSA 3MiH, OL[iHKH eJleMeHTiB KoHGirypamii
i cucTeMH BiHOIIIEHL MidX HUMU;

* NIpeACTAaBJIEHHA CKJAJOBUX YACTHH i Bciel KoHpirypamii mporpamaoi
cHUCTEeMMU AK HabOpy GYHKUIOHANIBHUX 1 QISHUHHUX XapaKTEPUCTHUK IIpOrpaM-
Horo 3abe3medyeHHs, 1110 MalOTh BifoOparKaThcsa B JOKYMeEHTAIlii cucTemu;

* BUALJIEHHS eJleMeHTiB KoHQirypaiiii a6o oKkpeMHUX CyTHOCTEH y mIpo-
eci KepysanHa Koudirypaniero. Iloreniiiuo eremedToM (abo BigzHaue-
HOIO YaCTHHOI0) KoH(birypauil MoKy Ts 6yTH IL1aun, crnenudikanii, Matepia-
JIA TECTiB, MpOTpaMHi iHCTPYMeHTH, A)Kepesa KoLy i BUKOHYBaHi Koau,
nporpamui 6i6miorexu, maHi i CTOBHUKM AaHUX, AOKYMEHTAIIA HA IPO-
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rpaMHe 3afe3nedeHHs, a TAKOMX OIepalii 3BepHEHD A0 IPOrPAMHOTrO IPO-
nykTy. Ha migcraBi mux JaHUX BCTAHOBJIIOETHCA NPABHJILHE CIiBBIAHO-
1IeHHS Mi’K KiJIbKiCTIO BUKOHYBaHMX 3aBJaHb IIPOEKTY i KiabkicTio
TIYHKTiB KoHirypamii;

+ BU3HAYEHHS BITHOLIEHb MiK eleMeHTaMu KOoHpirypamii ta ixaiMu
YaCTHHAMH, IO 3aJIEKATH BiJl IHITNX BUAIB JiANBHOCTI IIPOLECY YIIPABJIIHHSA
Koudiryparieio (Hanpuknaj, nobynoea npoayxTy abo aHaJi3 BILINBIB 3a-
[IPOIIOHOBAHUX 3MiH), OLiHKA 1X y cnenialbHUX ODyHKTaX kKoHbirypamii i
IIpOBEJIeHHA 3MiH;

+ BexeHHA Bepcii nmporpamMHoro sabesneuentsi (a6o iforo enemeHTiB),
MOKYMEHTYBaHHA ii Ta OImiHKA B NYHKTaX KoHQirypanii. Pesisig i1 Bu-
npoOyBaHHA Bepcii, 3aMiHa cTapol Bepcii Ha HOBY Bepciio, dopMyBaHESA
HOBOrO BapiaHTa KoHGiryparnii i3 samimeraam nonepeJHboi Bepcil;

- su0ip IPOrpaMHHX eJIEMEHTIB, K1 YTBOPIOIOTh OCHOBHE SI/[pO KOHDI-
ryparii, ixHe ¢opMaJibHe IO3HAYEHHA; (PiKkcaris 3MiH y BUSHaUEHI MOMEHTH
4acy KUTTEBOIO IUKILY 3a JIOMOMOTOIO CclelliaJlbHUX THIILB IPONERYp, OpicH-
TOBAHUX Ha NMOTOYHE YAOCKOHAJIEHHA NpoeKTy. o Axpa HajexaTh: QyHK-
wionasbHA JIiHifA, COPAMOBAHA HA BiACTe)XeHHsS 3B SASKIB BignmosigHO HO
BHMOT IIPOEKTY, PO3MOJAijieHa 3a crenudikaisMu BUMOr Ta iHTepdeiicamMmn
YaCTHH CHCTEMHM; JIiHisT pO3BUTKY, OpicHTOBaHA Ha €BOJIIOI 10 KOH(Iiryparmii
MIPOrpaMHOI YACTUHHU IPOEKTY B 3aJaHi MOMEHTH 4acy KMUTTEBOTO IIUKJNY;

* KepyBaHHA 3MiHaMU eJIeMeHTiB KoHGIirypamii B 3aflaHui yac KIT-
TEBOro HUKJy. IIpu nbomy JiHil 06’enHyIOTLCA B KOHKPETHY JIiHilo, a il
TOUYKH CTAIOTH TOUKAMH KHUTTEBOTO IIUKJAY OJIA IIPOBEJeHHA 3MiHH.

BiGaiomexa npozpamnux KOMnoHewmié — lie KepoBaHA CYKYIIHICTb
(36ipKa) eJleMeHTiB IIPOrPaMHOL CHCTEMH Ta BiAmoBixHol JoKyMeHTAallil, TOB’a-
3aHOI 3 pO3pPOOK0I0, BAKOPUCTAHHAM i MiATPHMKOIO IPOIPAMHOTO 3a0e311eyeH-
Ha. Tunu 6i61ioTex MalOTh PiBHi # eTany PO3BUTKY NPOTPAMHUX IPOAYKTIB.
Hanpuxknan, poboua 6i6riorexa mifTpuMye erar KogyBaHus, a 6i6miorexa ro-
JIOBHOTI'O ITPOTrpaMicTa — OCTaTOYHE GOPMYBaHHA KiHIIEBOrO ITPOLYKTY.

Bi6niorexy, AK iHCTPYMEHTapiil KepyBaHHA KoHpirypaiicio, npusHa-
YeHO AJA MATPUMKY BeJeHH i KepyBaHHA KoHbiryparieio, a pobouy 6i6:io-
TeKy — AJIf KePYBaHHSA KOJAMM IIPOrPaMHOL CHCTEMH B IIporeci KepyBaH-
HA KOHOIrypaliero.

10.4. Oprasnizauia npouecy 3MiH

B ocHOBi kepyBaHHA KOHODIrypaIiemo cucTeMH JIeXKATh IIPOLLeCH Kepy-
BaHHA 3MiHamy, aKi Big0yBaoThCA MiJ YaC KUTTEBOrO MUKIY HPOAYKTY.
Taxuii mpolec BKJIIOYa€ BUBHAYEHHS THUIIIB 3MiH, OpraHisaitito npoBefleHHA
nMX 3MiH i popMyBaHHA KOHIENIII] JOIYCTHMUX BifXMJIeHB TA BiMOB Bif
BHUMOT y ITPOEKTi.

3a KepyBaHHA KOH(piryparieio Bignosigae cnemiannsHa ciyxba, aky
040JII0¢ KepIBHUK ITpoeKTy Ta MojepHisamnii cucremu. Ciyx6a koHdirypa-
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nilfiHOrO KepyBaHHS 3A1HCHIOE aHAJI3 i KOHTPOJb NPOBEAeHHA 3MiH KOH-
dirypanii KoEKpeTHOI cHCTeMH. ¥ CBOIO Uepry, 3aMOBHHMK OIIHIOE PEe3yJib-
TaTH Iiel cayx6u 3a aHANI30M NPOIIO3UILi HA BHECEHHS 3MiH i fac KO3Bia
Ha NnpoBefleHHA HAWBaKJIMBIMUX 3MiH y cUCTeMi, IO BOJIMBAIOTH HA il
TeXHiYHI XapaKTepUCTHKH abo BapTiCTh.

KepyBannas koHpirypailieio 103BoJisic OPrani3oByBaTu i cucTeMaTHy-
HO BpaxOBYBaTH, a TaAKOYK KOHTPOJIOBATH BHECEHHA OOI'DYHTOBAHHMX Ta
CaHKIiOHOBAaHMX 3MiH Ha BCix eTamax sKUTTeBoro uukny. JInsa supimen-
HA IUX 3aBAAHb IPOBOANATHCH ieHTHDIKAIA, KOHTPOJE TA OOJIK 3MiH.
Posrnanemo sagani ail noxaaxuine.

1. 3arBepasxenns (peccrpanin) amin. [Tepimii KpOK KepyBaHHS 3MiHa-
MU — Il¢ BUBHAUYCHHS METH [IpOoBeeHHA 3MiH. IIporec BusHayeHHA HE0G-
XigHNX 3MIH DiATPHUMYETHCS GOPMATBHUMH ITPOLEAYPAMH IIPeJICTABIAEHHS 1
3amnucy HeoOXifHUX 3MiH, OLiHKH BILUIMBY 3alIPONCHOBAHMX 3MiH HA BAPTICTh,
YXBaJIeHHA PillleHb NPO HaJJaHHA 3rOAH Ha 3MiHU a6o BifMOBY Bij HUX.

Bumorn Ha 3MiHM Ha HeBHOMY CTaHi nporpamMHoi KoH(irypairii Moxe
6yTH BHCYHYTO OyIb-AKNM CHiBPOGITHUKOM, 3afiAHMM HA I[LOMY eTami, i
y 6yab-aKii Touni xkuTTeBOro NUKAY. TexHiuna oLiHKa I KOHTPOJE 3MiH
NPOBOAATHCA 3 METOIO BUSHAYCHHA AKOCTI BUKOHAHMX 3MiH.

KoxTpoab koHODirypanii 3a6e3ne4yioTs MeTo/Iu, AKi JO3BOJIAIOTE NIPO-
BOAUTH CUCTeMATHUYHY OIiHKY 3alIDONIOHOBAHUX 3MiH CUCTEMU 1 KOOPAU-
HaInilo peasi3alii ix 3 ypaxyBaHuaAM ed)€KTHBHOCTI Ta BHTpPAT Ha BHKO-
HAHHA 3MiH. 3aTBep[KeHi il peanizoBaHi aMinu mignsaraiors o6MiKy i
peecTpallil Aja 3abesnedyeHHsT afeKBATHOCTI HIPOAYKTY i CYIIPOBiLAHOL A0-
KyMeHTAIil Ha el IPOgYKT.

2. lomka xepynannn KoHgirypauiero. Ha niii sinobpaskaeTtsca ingop-
Mallig Ipo 3MiHU BiZOBimANIbHOrO 3a IUIAH i piBeHbL 3MiH Ha 3aAaHOMY
eTami XHTTEBOr0 UMKJIY. ¥ HEREJNKOMY MPOEKTL KOHTPOALHI NOBHOBA-
JKeHHA nepebyBaloTh y KepiBHUKa ab0 agMiHicTpaTopa JOLIKH.

IToBHOBaXXeHHS MOYKHA JeJIeryBATH iHIIUM YJieHAM IPyIH, AKi, 3a-
JIEXCHO BiJI KpUTePiiB i mpupoau 3MiH (Bij TakuXx, K G0/KeT a6o rpadik),
MOYKYTP OIIIHUTH AKiCTH 3MiH Ha eramax HTTEBOTO HUKJy. Kommosu-
IIif BUKOPHUCTOBYBaHOI KiJIbKOCTI JOIOK AJIA 3aJaHOr0 BapiaHTa CHCTe-
MU 3aJIeXKUTh Bif nux kpuTepiis. Jlomka cayrye ans po3apob6HUKa mpo-
rpamMHOTo 3abesneyeHHA 3ac060M KOHTDPOJIO 3a KOH(MIirypaiieio mporpam-
Horo 3abeaneyeHHs.

3. Incrpymenrapiii kepysanusa 3mimamu. Takwuit incrpymenrapiii
NpU3HAYEHO AJIS MiATPUMKH nanepoBUX (JOPM Ta aBTOMATH30BAHOIO JIO-
KYMEHTYBaHHSA NIPoBeAeHUX 3MiH. BiH Moxke 6yTH esleKTPOHHMM 3aco00M,
o Gikcye IIPUYMHU IPOBEJeHHs 3MiH, a TAKOXK BU3HAYA€E Micne 30epesen-
Hs omuciB 3MiH i Bigmosigui im 3BiTHi dopmu. PaxTHYHO 3ac06H Kepy-
BaHH{ 3MiHaMU CIeliaJbHO roTYIOThCA AJS JOKANBHUX nponecis. 06’ eq-
HAHHA JOKAIBENX IPOIIECiB Ta iHCTDYMEHTIB IIPOBOAMTHCA B CePeOBHIILL
po3pobku porpaMHOro 3abesneueHHsd.
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4. Peanisanin 3amin. 3anuTy Ha BHeCeHHA 3MiH peani3yioThcs Bifno-
BilHO A0 BM3HAYEHHUX NPOUEAYP po3pobKH ImporpamMHOro 3abesneuyeHHA.
OcCkiNbKYM MHOKHUHY HeOOXiTHMX 3MiH MOJKHA IIPOBECTH OJAHOYACHO, Iie-
penbauaeTbea 3acib 3abesneuenHa 36eperkeHHA i TpacyBaHHS 3MiH Y IIO-
6ynosi HoBuX Bepciii. Ilicas erany nposeieHHS 3MiH CUCTEMHU HiAAAI0Th-
cA AeTAJILHOMY ayAUTY.

Hmxue HaBeZeHO cxeMy IpoLecy KoHTpoawo 3miu (puc. 10.4), mo
3abes3neuyye MiHiMaJIBHY OIIIHKY PU3UKY KepyBaHHSA KoH(Irypaliemw.

Ilonepenue
IOCHLKeHHA

s

A4

InenTudixamis |« PopmyBaHHSA OnuryBanns
al:ain " h JOIIKHU pO3poOHUKA
Tenepanisa Jlopyqemm.
pecypcy inxkeneposi I10

Ouinka rpadik,
IPOEKT, TeCTH,

ecypey ¢

pecyp aminn

Puc. 10.4. Ilponec KOETPOJIO 3MiH

5. IncTpymenTapiit KouTpoio 3a amimamu. Takuii iHcTpymeHTapiH
NPU3HAYEHO 1A NiJTPUMKY KeDyBaHHA CTBOPEHHSIM BepCiii mporpamHo-
ro TPoAYKTY i MOKIMBIicTIO po6OTH 3 pEenO3NTOpieM BUXiAHMX KOAIB. K
MiHiMyM, Taki iHcTpyMenTH 3a6eaneuyioTs NepeBipKy BHXifHOrO KOAY M
KOHTPOJIIO Bepciii. BUKOPHUCTaHHAM HMX iHCTPYMEHTIB MOXKe 3aiiMaTHUCA
He3aJle)xHa rpyna KepyBaHusa KoHdirypauieo. Ilogi6Hi incTpymMeHTH IMO-
SABUJINCA SIK iHTerpaliiiHi yactunu nmpoaykTie ¢dipm “Rational’s Clear
Case”, “Source Safe of Microsoft” i Bepcii xonTposio KoHirypamiii y
cuctemi UNIX.

6. Bigxuaenns i sigmosu. O6MeskeHHs Ha poapoOKy IPOrpaMHOI Ipo-
AyKUii Ta onucH ix, 3podieHi mif yac eTanis po3po6Ku, MOXXYTb IIOPOAUTH
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BiIXMJIEHHA BiA ODOCTAaBIEHMX BHUMOTr Ha poapobry. ITin BigxumeHHAM
po3yMitors Bo3BoJsieHuii a60 HeJO3BOJIEHUH BigXiz Bif yCTaHOBIEHUX BH-
MOT Ha po3pobKy ereMeHTiB KoHbirypamii. Bigmosa — 1e pimmesnas npo
HEBUKODHCTAHHA JeAKOl JyacTHHHU (ejeMeHTa) KoHpirypamii abo Mok-
JINBiCTh 3MiHUTH eJleMeHT CHCTEMH 3aco0oM, 110 He 36iracThcs 13 3a11po-
NIOHOBaHUM. ¥ TakoMmy pasi Tpeba ofepskaru dopMaJbHHE NO3BiA Ha
Bizxunenns abo BifMOBY BiJl 3anPDONOHOBAHUX BUMOT A0 PO3POGKH.

10.5. Koudirypauiitauii o6aix

Koudirypaniitunit obnik — 1e mMeroau peecrpanii i HakonuyeHHsS
3BiTiB npo 8ci peanizoBaHi Ta BigxuieHi aMiHu AeAKOro BXizHOro BapiaH-
Ta cucrteMu. Taki 3BiTH B HaouHii ¢dopmi BigbuBarTh IOTOYHMHE cTaH
CUCTEMH, icTOpilo PO3BUTKY i BHeCeHHs 3MiH. BOHM BHKOPUCTOBYIOTHECH
anda sanucy abo nepesanucy norodnoi indopmanii, veobxiguol gaa kepy-
BaHHA KOHOIrypaiieio nporpaMHoro sabesmnedeHus.

Indopmanisa npo koHdirypaniitauwii 06aik. Indopmanis mpo Koudi-
rypauiiHuit o0yik BUBHAYAETLCSH NiAJBHICTIO KiIBKOX KaTeropiil Kepis-
HUKIB, KOTPi yXBaN0OIOTh PillleHHS ITPO AONLIBHICTE 3MiH, KEPYIOUHCh Ha-
KONMUYEHUMH 3BITAMU HA eTalax JKUTTEBOTO MUKJY Ta 3 YpaXyBaHHAM
obmerxeHb O0/pkeTiB i TepminiB. Ilix yac ananisy i BuGopy sMiH BaxkauBe
3Ha4YeHHA MA€ TOYHEe yPaXyBaHHA CTYNEeHs BIUIMBY 3MiH Ha BCi KOMIIOHEH-
TH CUCTEMM i HA IOKA3HUKH STKOCTI.

Ilix yac yxBajieHHs pillleds IIPO BHECEHHA 3MiH BUKOPDHUCTOBYIOTHCS
Bigomocri npo ixeHTUdikanio koHdirypaunii i npo Bei noTouHi 3mMinM cra-
TyCy, @ TAKOX PO NIPOTHO30BaHi BigxuneHHA Ta BigMosu. OTxe, indop-
Manisa npo koHdirypanifiauii o6aiK BKJIOYaE 3aTBEPAKEHY ineHTHDIKA-
nifo, Ailouy peaiisauiio cTaTycy 3MiH, a TAKOM NPOrdHO30BaHi BUIIE BiAXM-
JIeHHA 1 MOXKJINB1 BiAMOBH.

3aci6 xoudirypauiiinoro o6aixy. [HcTpyMeHT AJiA KOH(pirypaniitaoro
061Ky BKJIIOYa€e 3acobM aBTOMATHYHOro 360py OKpeMHUX HaGOpiB AAHUX
Npo MOCTaBJIeH] 3aBAaHHSA NOOYyA0BM KOHQirypaiii cucremu i3 sacrocy-
BAaHHAM pensNiiiHol i1 06’€KTHO-OPIEHTOBAHOL CUCTEMU KepyBaHHs 6a3sa-
mu panux. PesyabraToM Koudirypauniiinoro 06JiKy € 3BiT.

3siTHa iHdopManisa npo KoHdirypaniiiuuii 06Kk nporpaMHoOro sabea-
rmeYeHHA BUKOPHCTOBYEThCA Hazall opraHisaniamMy pisHux pisuis (poGo-
4Y0I0 IpyMnor0, Kepyodolo rpyIoio TOI0) JJIA MiATPUMKY BapiauTis KoHbi-
rypaunii. Ila ingopmarnia Bigo6paskaeTbca TAKOXK HA PEKJIAMHOMY piBHI,

JonosHeHHAM K0 3BiTHOI indopMmanii 3 moTounoro KoHdirypamniitHo-
ro o6Jiky, BKJIIOYeHOI o 623y JaHUX, € PI3HOMAHITHI BUMipH METPHUYHUX
XapaKTepPUCTHK 3a AAaRMMH IIPO IIpOIec PO3pOOKH i MeHeHKMeHTy. 3a
MEeTPHKH, HAIPUKJAK, MOke BUKODHUCTOBYBATHCH YMUCJIO IIPOBEAEHUX 3MiH
a60 yacy, BUTPA4YEHOT0 Ha IPOBEJeHHA KOKHOI 3MiHM TONIO.
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10.6. AynuT xougirypamii

Ayant xoHdirypanii nporpamuoro sabesmedeHHsA — Iie IepeBipxa
cepegoBuina KoHGirypanii Ha 3aoBoJIeHES QYHKIIOHAJBHUX Ta Misuy-
HHUX XapakrtepucTuk cucteMn. HedopmanbHuil ayauT Moxe IPOBOTUTHCA
B KJIOYOBHX TOUKAX MKUTTEBOro MUKJIY. IIig dac yKiIageHHS NOTrOBOPiB
posrasanaeTbes 31ebiabioro dopMansHMil ayagur BuLiB Koudiryparii, a
TAKOX IIPOIeciB NporpaMHoro 3abesmeyeHHA:

« ayauT pyHKIioHANLHOI KoH(irypanii mporpaMHoro sabesne4eHHs 170~
JArae B IlepeBiprii BigoBiZHOCTI BUIOTOBJIEHOI IIPOrPAMHOIL IPOAYKILI BHU-
3HAYEHHNM paHilrie crrerudikanisaM sumor. Peayabrar roaibHmx Bepudikartiit
Ta ceprrdiKaIii € KIIOYOBUM U Ay AUTY IPOrPAMHOr0 3a6e3IIeYeHHS;

« ayaut ¢isuunol KoHdirypauii nonsrae y BusHaueHHi HASBHOCTI
Heo6XxigHOI JOKYyMeHTAIlil, 1110 BiA6UBaE mpoIrec po3poGKU CHCTEMH;

* ayaUT Ipolecy po3poOKM IIPOrpaMHOro 3afe3nedyeHHs [MOJATAE ¥
BHU3HAYEHHI IOTOYHOI'0 CTAaTyCy OCHOBHHUX €JIeMeHTiB KOHobirypauii Ha
IaHOMY eTalli JKUTTEBOrO UWKJIY i yXBajeHHI pimeHHs npo nepexin mo
HaCTYIIHOTO eTally Ipoliecy peaJjiisamnii mporpaMHOro mpoayKTy.

IIpasunbna KomGinalisa HaBeleHUX BUAIB aYAUTY € OCHOBOIO AJIA BCTA-
HOBJIEHHSI OCHOBHOI KoHdiryparrii.

10.7. KepyBaHHS BepciaMu Ta mepenada BepcCil 3aMOBHMKAM

IIporpamMuuil IPOAYKT Micjsa BHECEHHS 3MiH CTa€ YeproBoOIO Bepcicio,
110 IOINHPIOETHCH BUMOTOBIIOBAYEM AK BapiaHT IIPOrpaMHOrO HPOAYKTY.
Bepcis BuKkopucroByeThes I nepefadi abo MpojaKy 3aMOBHHUKAM eJie-
MeHTiB KOH(irypanii nporpamuoro 3abesneyeHHa. Koan ocHoBHa Bepceisn
IPOrpaMHOTO IPOAYKTY BiKE roTOBa A0 Iepesadi ogepKyBadeBi I BUKO-
PHCTaHHS, IK IIPABUJIO, BUHUKAE HeoOXixHiCcTD ¥ niarorosui 1iei Bepcii 3
ypaxyBaHHAM MOMKJIUBOCTeH 1muat¢opM i BjacTHBOCTeil HAABHOIO cepe-
JOBULIA ofeprKyBada. ¥ 3B’A3KY 3 IIUM MOKe BUHUKHYTH HeoOXimHicTh
CTBOPEeHHSA HOBOI Bepcii Ta makeTy marepianiB A i1 nepenavi. Kepysan-
HS BepPCisIMM MONATAE Y BHKOHAHHI Jii, AKi OMUCYIOThCS HUMKUE.

36ipkoBa noGyaoBa nporpamMmuoro zafesneuennn. 36ipkosa nodymo-
Ba IporpaMHoro 3abesmeyeHHA — Ie AiAJbHICTh 3 KOMITO3M (11 KOPEKTHOL
¥ ocTaTouHOI Bepcii mporpaMHOTro MPOAYKTY 3 eJIeMeHTiB KoHpirypaiii,
HaKOIMMYEHUX MiJf Yac peayisaiii IpoAYyKTY Ha eTanax »XHUTTEBOTO UK,
Ta BUKOHaHHA I[iel Bepcii. BUKOHYBaHICTh KOAY 3aJIEIKUTDH BiJf CHUCTEMH
amapaTHOro 3abe3neueHHs ¥ iHcTpyMerTapiiB (HanpuKJIaJ KOMIILIATOPiB),
3a JONOMOroI0 AKUX OyAyeThcA mporpamue 3abesnedyeHHs. [HCTpyMeH-
Tapii J03BOJAIOTH Yy pa3i TOTpe6¥ MOBTOPHO BUAATH TOUHY KOIIiIO YaCTH-
HHU nIporpaMmHoi KoHdirypauii. I kpiMm Toro, BOHHM MiATPHUMYIOTSE i IIpoliecH
KepyBaHHS KOH@irypamiero.
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IscTpymenTapiit mo6ymoBu Bepceil. Taxkuii iHcTpymenTapiit Heobxij-
HU# ana BU6opy KOPEeKTHOI Bepcil mporpaMHOro IpoAyKTyY abo OKpeMux
#oro yacTHH, a TAKOXK JJIA BU3HAYEHHS MOMKJIHUBOCTEH CepeOBMINA Ta
3acobiB aBromaTusanii nmponecy mo6yaoBH KiHIIEBOTO MIPOAYKTY 3 KLIBKOX
BapiaHTiB Bepciit 3 KOPERTHOIO KOHGIrypaliero nporpaMuoro sabesmedeH-
HA Ta gauux. IloxibHi iECTpYyMeHTH MalOTE CTYIEH] CKJIaAHOCTL, moTpeby-
I0Th BUBYEHHA ClellialbHUX MOB IpadivHOro IpeicTaBJIeHHS i BHCOKO-
KBasidixoBaHux creriamicTis.

Kepyranus sepciamu. Ile Bug pissnpHOCTi, CIPAMOBAHOIL Ha CTBOPEH-
HA CYKYIIHOCTi €JIeMeHTiB, AKi HiATPUMYIOTh NOJAJIbIIE BUKOPUCTAHHSA
NIIPOAYKTY, AK, HAIIPDUKJIAJ, BUKOHYBAHI KOOY, JOKYMEHTAIisA 3 OIIHMCOM
3acTocyBaXHA MPOAYKTY 1 JaHUX Ipo KoHGirypanirn. Taki Bizomocri He-
o6ximui KopucTyBaUaM AJIs IOAANBIIOL eKCILIyaTalil Bepciii mporpaMHo-
IO IPOAYKTY. 3aMOBHUKOBI IepeJalOThCA TAKOM IHCTPYMEHTH KepyBaHHS
BepciAMU NporpaMHol NpoayKIii AJs DiATPUMKH BapiaHTiB 3aCTOCYBaHHA
Habopy ejieMeHTiB KOHDIirypaiii a60 KOHKPETHOrO BUIAJKY IXHLOI'O BHU-
KOPHUCTaHHA (] KOHKPETHOTO 3aMOBHMKA). BogHOoUuac MOMJIHBHM KO-
pUCTyBadaM IepefaeThes iHpopMalisa npo BapiadTH LILOBUX ILJIATHOPM
i mporpamHoro zabesneyeHHs.

IIpukaaxu. Bararuii JocBij cTBOpeHHs Bepciit 37100yJ1a IMPOKO Bifl0-
Ma y cBiti OC — 360 (1965—1978 pp.) dipmu IBM. 3 MOMEHTY HepIIOro
i1 Bunycky 3a 12 pokiB ekciyaTanii Bona mana 21 sepciro. Ile nos’ssano,
HacaMIlepen], 3 MOCTiHUM MMOETAHUM AOZIABAHHSAM HOBMX (PYHKIiOHAJIb-
HUX MOXJIMBOCTell i BHECEeHHsIM 3MiH y IoNepeAHIO Bepciio y 3B A3KY i3
3HaAWIeHUMH IOMMJIIKAMH a60 HEOBHOTOIO OTOJIOIIEHNX Y Bepcil peanizo-
BaHux Qysxniil. Hax po3sBUTKOM RoaaTKOBUX MokjauBocTeil 1iei OC i
BHECEHHSM 3MiH y NolepeIHIO BePCiio MPAIlIOBaB ITOCTiHHMI KOJIEKTUB (hipMH.

Ha craTuctuky 3MiH onepamiifHOl CUCTEMH BIUIHBAJM YMCJIEHHI KO-
pucTyBadi, KOTPi B IIpoIeci ekcrtyaTatlii yepropoi Bepcil 3HaX0AWIN pi3HO-
MaHIiTHI TOMUJIKH 1 iHdopMmyBanu po3poOHUKiB. TpyaoMicTKicTE po3pob-
ku geproBoi Bepcii OC BBajkajlacs HPONOPIIHHOI0 iHTEepBaNy yacy Mix
peecTpanisMy 4eproBux Bepciil, KoM yac NpUifMaBcs 3a OMUHHILI0 BUMIPY
CKJIAJHOCTi CTBOPDEHHSA HOBOI Bepcii.

$x mipa TPpyIOMiCTKOCTI CYyNpPOBOAYKEHHA il CTBOPCHHSI YeproBol Bepcii
BHKOPHCTOBYBAJIOCS YUCJIO MOAYJIB (MOAYJi MajJu oOMerKeHi poamipn i
CTaHAZAPTU30BAHUIA OIKC), KOTPI miAKaoTheA 3MiHaM i qonoBHeHHAM. Kpim
TOTO, OI[iHIOBAJIACA iHTEHCUBHICTHL POBIT i3 CTBOPEHHA Bepcil, AKa BUMipIO-
BaJlacH YHCJIOM 3MiHIOBAHUX MOJAYJIiB 3a oguHuUII0 Yacy. Ilicasa 12 pokis
nmocTiiiEuX 3MiH ocranHs, 21 Bepcis, crabinizysanacs, i npereHsiii 3 6oxy
KOpHCTYBadiB mMaitxke He 6yJio.

Metpuunmnii anania npoiecy po3suTky OC — 360 n103BOoJIMB BCTaHO-
BUTH, IO 00CAT CEpeHHOT0 IIPUPOCTY CUCTEMH Ha KOXKHY Bepciio BiAnoBi-
aaB npubaunsao 200 mogyaaM. Ilpu uboMy saranbHuil 06¢AT 361AbLIIUBCA
Bijg 1 THC. MOJAYJIIB ¥ NepIINX Bepciax Ao 5 THC. MOAYJIB B ocTaHHix. Ilpn
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[bOMY, KOJIH PiBE€Hb IPHPOCTY CKJIAAHOCTI 6YB 3aBEJIUKUM, AJA YCYHEHHSA
MOMUJIOK af0 MOAAaTKOBUX KOPHUTYBaHb iHOZL CTBOPHOBAJNCA NPOMiXKHI
Bepcii 3 MeHIIMM YHCIIOM 3MiH.

YHacHiok nporo 3’ IBNJIOCA NOHATTA KPUMUYHA MACA, IKe BiANOBIi-
IaJI0 TIOHSATTIO KPUMUYHA CKAAOHICMb YACMUHU cucmemu, wo modugi-
kKyembves. SIKmMo npn MonepHiaauii’ 1 BUIIYCKY 4eproBoi Bepcii cucreMu
obcAr AopobOK HepeBUNIYe “KPUTHYHHEA, TO iCHY€E BEJNKA MOMKJIUBICTH
HOripIIeHHsA XapaKTePHUCTHK cucreMu abo HeobXigHicTh BBeJeHHA IIPO-
MikHOI Bepcii ausa IIpOBe,I[eHHﬂ JeAKHX 3MiH.

XapakTepHo, TI0 “KpuTHdHuii” 06csar gopobox OC — 360 — Gau3bKO
200 moxynis — sanumanca (6isblie 12 pokiB) nocrifiHNM, He3BaXKAIOUX Ha
3pocTaHHA KBaJidikallil KoJeKTHBY, YAOCKOHAJIEHHS TeXHIYHUX 1 IporpaM-
HuX 3acobiB, a Tako)X Ha immi yuHHUKH. [Ipn oMy B meplinx Bepciax
0bcsar 10po6ok craHoBHUB 20 % MoAyJIiB, a B OCTaHHIX 3HM3UBCA 10 5 % .

10.8. YnpaBiiHHS JOKYMEHTAIli€l0 Ta CyNPOBOXMKEHHAM

Burorossnena xoudirypatiis (Bepcist) IporpaMHoi cucTeMU IepefaEThesa
3aMOBHUKOBIL 1is 11 ekcriyaranii Ta cynmpoBo/ykeHHsa (IUB. raBy 8).

Pa3som 3 Bepciero 3aMOBHHKOBI IepegaeThes eKcIyaTalliiiHa JOKY-
MEHTAallif Ha CUCTEMY B €JIeKTPOHHOMY BapiaHTi, AKa BKJIOYAE TaKi ro-
JIOBHI iHCTPYKITii:

« OnA agMiHicTpaTopa Ta OonepaTopiB, KOTPi NpoBoAATh iHcranamii
CHCTEMH H yIpaBJiHHA PeKUMaMU BUPIITeHHSA QYHKIIOHATbHIUX 3aB/|aHb;

* 151 OIIEPATOPiB-KOPUCTYBaYiB, AKi BUKOPHCTOBYIOTh CUCTEMY Bifro-
BigHO mO ii npnanaqennﬂ'

e IJIS HABYAJBHOI'O i1 AOBiAKOBOr0 BUKODPUCTAHHSA IIDU OCBOIOBAHHI
cucreMH 3a gonomoroxo Help.

Cepen moxkyMeHTalil MOXyTs OYTH METOAUKH, OPi€HTOBaHI Ha mepe-
HECeHHA CUCTEeMH A0 APYroro cepeloBHUINa YM iHINOI niaaThopMmu.

MeTo010 CYNIpPOBOLKEHHS € BUABJEHHS ! YyCyHeHHA 3HAHJeHUX y cUc-
TeMi IOMMUJIOK, aHaJIi3 cTaHy CUCTEeMH, KOPUI'YBAHHA JOKYMEHTAaMil Ta ii
THpaXyBaHHA, KOHTPOJE Bepcii, akTyanisauia i sabesneuenns minicrocri
JaHuX Ta HocilB ingopmanii nva EOM.

¥ npoueci cynpoBoKeHHA POOIAATHCA PIBHOMAaHITHI 3MiHN cncTeMu
3 MEeTOIO:

— BUNOpPABJEHHJA [IOMHUJOK 1| KOPUTryBaHHSA IIPOTpaM, AKi BUAAIOTH
HeNpaBWIbHI pe3yIbTaTH;

— MojepHizaumii 1A JOAABAHHS N0 CUCTEMU HOBUX MOJKJHBOCTEH
abo moJinmteHHA SIKOCTI BUpPIIIEHHA OKPeMUX 3aBIaHbL BifmoBigHO no
BHMOI 3aMOBHMKA;

— aganTamii cucTeMy A0 YMOB KODUCTyBauya, 3YMOBJEHOI 3MiHaMu
30BHIiIIHKOrO cepefoBUIa ¥ anapaTypu, Ae Oyjie GYHKIIIOHYBaTH CCTEMA.

3 LBOTO BUILTMBAE, LIO I'OJIOBHA MeTAa CYITPOBO/IXKEHHA — NOpobKa hyHK il
Ta BHECEHHA 3MiH y CHCTEMY, AKIIO TAKa ITOTpeba BUHUKAE B POBPOGHUKA.
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SIxkmo 1o cucreMu, IO CYNPOBOMKYETHCA, BXOIUTH HaraTo KOMIIO-
HEHTiB, TO IPM KOPUIyBaHHI OAHOrO ii KOMIIOHEHTA, AK IPaBHJIO, 3MiHH
BiTHOCATH 10 iHIIMX KOMIIOHEHTIB.

[ KepyBaHHA 3MiHAMY CTBOPIOETLCA CHeEllialbHMN KOHTDOJBHUH
opraH — rpymna, Ao Kol KOPUCTYBayi II0Jal0Th HPOMO3HUIii II[010 3MiH,
J0KABaHHA a00 yCyHeHHSA JeAKMX MYHKIIH y cucTeMi.

Hdo saBganb rpynu i3 CynmpOBOJKE€HHS CHCTEMH BXORHTE TAKOMK
BifICNTiAKOBYBAHHSA CTaHY KOYKHOTO KOMIIOHEHTa, 4 TAKOXK AOKYMEHTAMii,
1[0 a€ BiANOBiAL Ha TaKi sanuTanHsa:

* KOJHU i KuM 3pobJieHO 3MiHY;

+ mepesiK 3MiHIOBAHUX KOMIIOHEHTIB;

* IIpaBUJIBHICTE BHECEHHA 3MiHM i XTO 3aCBIAYUB IIONEPEAHIO 3MiHY;

+ XTO 3alIPOTOKOJIIOBAB 3MiHY;

* XTO BIANOBiJa€ Ha 3alUT IIPO BHECEHHA 3MiH i XTO MOKe cKacyBa-
TH iforo;

* YU NPiOpHTeTHA 3MiHA.

VYei ui nutaHHA HajMeXaThb A0 MEHEAMKMEHTY, a He [0 TeXHiuHUX
[UTAHb | MAIOTh PEryJIIOBATHCA BifIIIOBIHOIO IPOLEAYPOIO BHECEHHS 3MiH.
IIpn nboMy JOIIIBHO JOTPUMYBATHUCHA IEBHUX IPABUIL, & CaMe:

— KOMHiil npanorouiii Bepcii cucTeMu HANEKUTH MaTH 1geaTUdiKAaIIio;

— AKIIO Bepcia Moaudikyerscs, iteHTH(IKATOP PEBi3il HPUCBOIOETD-
cA BCiM 8MiHEHHM KOMIIOHEHTAM.

¥ Taxuii cnocib rpyni cynpoBoIKeHHS HPOTATOM KHUTTEBOTO MUKIY
3aByEJU cJIif MaTu inentudikarop Bepcil i ineHTndikarop pesisii KomxBO-
ro KOMIIOHEHTa Ta BiAIIOBiAi Ha HaBedeHi BuIle 3anUTAHHA.

IIpu yxBaJsieHH] pillleHHs IIpO BHECEHHS 3MiH Ipyla IPOBOIMUTL aHATI3
BIJIMBY 3MiH HA DUBHUKH, 30KpeMa TakKi:

* HeaJeKBaTHICTh JOKyMeHTauil;

+ HENIOBHOTA BHECEHMX 3MiH;

+ IIOTaHa CTPYKTYPOBHICTHL KOLY;

+ HeBiAmoBigHiCTE cTAaHgapTaM;

* YCKJAAHEHHA npobaemMu;

* 3POCTAaHHA He3po3yMinocTi Koay;

+ nobiuruii eeKT Bix BHeceHHd 3MiH.

¥Yeci ni acnexTH 36iAbIIVIOTE BAPTICTh CYNIPOBOAXKEHHA. Y AXKepeaax
[1, 3] sampomoroBano giarpamy npouecis cynpoBomkeHHA (puc. 10.5), B
AKif cTpinKu cupAMoOBaHi fo Aiil, KOTPi NOKA3YIOTH, M0 Tpeba 3pobuUTH,
1106 BUpIIINTH, 1110 caMe BMiHUTH B CYIDOBOAYKYBAHIN cHCTeMi.

KopucHo npoBoauTH ropusoHTajibHe TPACYBAHHSA BILTUBY 3MiH Y CH-
cTeMi 3a CTanifAMU MUTTEBOTO UMKJIY: BUMOTH — KOMIIOHEHT HPOEKTy —>
peaJsisaiis npoeKTy — TecTH.

BeprukanbHe TpacyBaHHs mae BioOpasuTH B3acMHMI BILJIKB 3MiH Ha
OAHIM cTanii JKUTTEBOIrO LUKy, AK-OT: BIVIUB HOBUX BUMOT Ha IIONEpeHi
Bumory; ana UML (gus. rmasy 5) — Bnaus HOBHX €JIeMEHTIB MOJeJI0-
BaHHA Ha JiarpaMu B MeKax OJHOI'O BUAY.
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3anur Hosa
Ha 3MiHy cucTeMa
Ananis o | Bpoaymi- Bpaxysauns HosTopHE
BILIUBY > Pet.mlaamn > JICTH p| oTpEMasioro || recrysas-
3po6neRnx 3MiH IOpOEXTY edexTy a5
3MiH micis 3MiH
Cucrema Bnaus Apantusricts CraagaicTs Crabinn- 3asepmie-
TpacoBHicTb MopnyasHicTh HiCTB HiCTB
IlyriBHUK JokymeHTania ¥Ysromxe- Tecry-
HicTb BaHHA

Puc. 10.5. diarpama 3min y npoueci cynpoBoaxenasa

‘IHCTpYMEHTATBHOIO HiATPUMKOIO KepYBaHEA KOoH(pirypamieo €: rexHe-
paTopu Kpoc-IocuiIaHb, mopiBHIOBaYi ¢aiinis i penosuropii KepysaHHsA
KoH(irypanieo.

KoHTpoabHi 3anIMTAHHA i 3aBAaHHA

1. Illo poaymilooTh Iif npoiecoM KepyBaHHS KOH(irypaniewo mpo-
rpaMHoro sabe3nedyeHHs?

2. TlepesidiTh OCHOBHI 3aBRAHHS KepyBaHHA KoHMIirypamieio.

3. Jaiire cTHC/y XapaKTeDUCTHKY IIOHATH ideHTH(ikaiil, ypaxyBas-
HdA cTarycy.

4. fxi gii BUKOHYIOTECA B IPOLIECi KepyBaHHSA BepCiAMU Iporpam-
HOro 3abe3rreyeHHs?

5. Cdopmy.ioiiTe OCHOBHI 3aBIaHHA KePyBaHHA CYIIDOBOMYKEHHAM.

Jireparypa no raasu 10
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M.: dunaHcH U cTaTHCTHUKa, 1982, — 256 c.

4, JTunaes B.B. lokyMeHTHpOBaHHUE U yIIpaBJIeHNe KOH(pUrypamnyei npo-
IPaMMHBIX cpefcTs. Meroanl u crangaprel. — M.: Cunrer, 1998, — 215 c.

5. JJunaes B.B. TectupoBarue nporpamm. — M.: Paguo u cssass,
1986. — 296 c.
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I'nmaa 11. MEHEIZKMEHT ITHXEHEPII
ITPOTPAMHUNX CUCTEM

11.1. Ananis c'rény

HocnigxenHsa nmpobJyeM MIaHYBaHHSA i KepYBaHHA MPOEKTOM IMOKA-
s3ana, mo B 1998 p. sakiumnucsa HeBgano 26 % 3 ycix mporpamMHHX
npoeKTiB (110piBHAHO 3 40 % y 1997 p.), a 40 % 3HAYHO NEepeBUINMIN
Komropuc abo He GpyRKLIioHyIOTH (33 % B 1997 p.) [1]. Kpim ToOroO, st
Bi/[3HAYAETHCA, YUCJI0 HEBJAJIUX IIPOEKTIB 3MEHIIIJIOCA B KOMIIaHisAX, KOTPi
HNpaoIOTh HAJ HEeBEJUKHMH 3a 00°€MOM, a ToMy OLIbII JerKuMMuU s
KepYBaHHS IPOEKTaMH.

AHaia NpoeKTiB, 110 3a3HANN KPaXy, LO3BOJIHUB BUALIUTH 10 npudun
nposadis [1], mpuyomy 7 i3 10 HiTKOBUTO 3ayIekKalM Biji pilleHs Ha MOYaT-
KOBHX eTamax nepeji TUM, AK 0yj0 po3pobieHOo CTPYKTYpPY ab0 HAIIMCAHO
nepmuit pagox nporpamu, Husxue HaBoanTsea 10 npuunH HeBAaY:

1) KepiBHHKHM NPOEKTiB He PO3yMilOThH BUMOT 3aMOBHUKA;
2) macmTaby NpoeKTy BU3HAYEHO HENPABHUJIBHO;

3) 3MiHM NpPOEKTY NpPOBaAATHCA 3 BeJIMKUMHU TPYAHOLIIAMU;
4) 3miHaM niznarTh 06pPaHY TEXHOJIOTiIO MPOEKTYBAHHS;
5) 3aMOBHHK 3MiHIOE BUMOTH;

6) B3ATHI TepMiH BUKOHAHHSA IIPOEKTY HepealbHUIA;

7) KOpHCTYBa4 He YXBaJIOE AEAKUX pillleHb;

8) imBecTHIii BTPaveHo;

9) nadA peanisallii NPoeKTY He BHCTaYa€ BUKOHABIIIB;

10) meHexmkepu IIPOEKTY HE 3aCTOCOBYIOTH HPOIPDECUBHUX METOAIB
KepiBHUIITBA.

Jl1s 3BMeHIIIeHHA IIPOBAJIIB IPOEKTiB BUKOPUCTOBYIOThCH CYUYACH] aHATi-
THYHI MeTOAMKY I YA0CKOHAaeHI MOBM po3pobku. AK roxasye nocsin, pos-
PeKJIaMOBaHI TexHOJIOTiI BUPINTYIOTh 3aBAaHHA YCIIILITHOTO CTBOPEHHS AKic-
HOT'O IIPOEKTY B MEHIITiH Mipi, Hi’K HaBeleHi YMHHUKH-PEKOMeH1alii, a came:

a) IPOEKT IOYMHATH 3 IPABUJIBHOI'O KPOKY;

0) nigTpuMyBaTH TeMOU PoBOTH;

B) 3abe3neynTy Nporpec i MpaBUIBHI pimenns;

T') IPOBECTH IOCTaHAJII3 (TaK 3BaHMil “nmocmepTHMi anania”) 3aBep-
LIIeHUX IIPOEKTiB.

199



I1i YMHHUKY 3MEHIIYIOTH IPOBAJY IPOrPAMHMX NPOEKTIB.

IIpoeKT MOYHHATH 3 NPABHIBHOro Kpoky. PoGorTa i3 cTBOpeHHS AKic-
HOT'O IPOEKTY MAa€ 3aB)KAH IMOYHHATHCH 34 IpaBUJIaMH, BUSHAUYEHNMU Ha-
BeJlcHHUMU YHHHHKAMH. BizjoMo, K Ba)KKO BHPOCTHUTH MiIlHe ZepeBO B
HEepOoAIoYOMY I'PYHTi, aHAJIOriYHO, Maii’ke HEMOXKJIMBO NPUBECTH A0 YCIIimI-
HOTO 3aBepIIeHHA HeIIPAaBWJILHO PO3NOYATY PO3POOKY.

Hacamnepen, 10 IpaBAJILHONO KPOKY HAJIEIKHTh (GOPMYyBaHHA KOMAH-
M pO3pOOHUKIB ULIAX0oM Jo6opy KBanidikoBaHUX cHemiajiicTis, y ToMy
quci He Giabme 20 % “sipox”, sgaTHHX N0 edeKTUBHOL cyMicHOI pobotu
Haj npoekrtoM (6inbima Kijgbpkicre “sipok” crBopioe KoHbuikTH). Kpim
“3ipok”, 10 KOMaHIH AOLMLILHO BBECTH HAJ[IHUX po3poOHUKIB 13 cyMicHHI-
MM XapaKTepaMH i pofounmmu HaBuuKaMu. BuaaTHi yreHnm KOMaHIH —
“3ipKH” — pO3B’A3YIOTH CKJAAHI HHUTAHHSA, PO3POOIAOTE BiANOBifanbHi
AJITOPUTMH 1 IPOBOAATH TEXHIYHE HABYAHHSA IHIIOI YACTUHH KOMAaHAM.

¥ KepiBHHUTBa, pO3POOHMKIB, IPOEKTYBAILHIKIB 1 KODUCTYBAYiB Ma-
10T OyTH peasbHi 3aBaaHHA. [[/1a yTOUHEHHA BCix ocoBinBoCTel TPOEK-
Ty po3poGHHKH Ciial0Th 3a CTiJi MePerosopiB i3 3aMOBHUKOM 1 CKJIaJJalOTh
06’erHaHui TOKyMeHT. BaskaHo, 11106 3aMOBHHKM 1| KOPUCTYBaUi 3anyda-
JIACA I0 poOOoTH HaJl NPOEKTOM i B MailbyTHbOMY. Lle He auIne miaBumiye
CTYIiHb AOBIpH Mix po3poGHUKAaMHU il KOPUCTYBAaYaMu, a i 3ByKye cdepy
JisIIBHOCTI eKcmepTiB-II0CEPEeHUKIB.

Koum cTBOPEHO CHJIbHY KOMAHAY, TO HACTYIMHU KPOK — CTBODEHHH
yMOB Ajast edeKTUBHOI pobOTH i 3MEHIIEHHA MOXKJIUBOCTL BUHWKHEHHA
koHGiKkTiB. IIpOAYKTUBHUM cepefOBHUIEM JJig pobOTH KOMaHAU € Cy-
yacHi KoM roTepHi 3aco6u Ta 3py4yHoCTi, JineHsiiiHe nporpamMHe 3abeane-
YeHH, i AKUM PO3YMIIOTH He JIMIIe KOMILIATOpH, a i1 CHCTeMH aHANIBY
Ta AU3aiiHy, peanisanii, TecTyBaHHs, JOKYMeHTallil, rpadiky, a TAKOX 0CO-
6ucTi poboui micia it inmi apyusocTi (6iJ1i erinu, micie A8 3ycTpiveit, AK
dopmManpHUX, TaK i HedopMaIbLHUX) TOIIO.

Higrpumka Temmis, 11 36epekeHHs TeMIIiB po6OTH HaJ IPOSKTOM
HeoOXiTHO CKOHLEHTPYBATUCA Ha TDHOX OCHOBHMX MUTAHHAX!:

» 3MEHINEeHHA IJIMHHOCTI KaapiB;

* KOHTPOJb SKOCTi BUKOHYBaHUX pobiT;

* KepyBaHHA IIPOLIECOM PO3POOKH, a He JTI0JbMH.

ITaunnicmo kadpis. Lle moctiitHa npobiema nrporpaMHoi IHAYCTPIi,
TOMY 1110 IepeMileHHA abo Biaxix okpemoro crenianicTa sMynrye iHmmux
YJIeHiB IPYIIM BAABATHCS OO0 TPYAOMiICTKOI HenpueMHOI po6oTU 3 BUBUEH-
HS HesaKiHUueHHX i He IINKOM 3aJ0KyMeHTOBAHWUX Nporpam. Beamkmii
MIPOMIXKOK uacy Mi»K BiAX0IOM clleriasicra 1 3HAXOAKEHHAM 3aMiHH MOXe
MIPU3BECTH O KPaxy OKPEMHUX YACTHH IIPOEKTY.

Konmpoav axocmi. Ilum HeoOxigHO 3afiMaTucCsa i3 CaMoro modaTky
PO3pOOKHU IIPOEKTY, BCTAHOBHUBIIH MPOIEAYPU NepeBipKH SKOCTI it 3Ha-
LIOBIIY PO3POBGHUKIB, KOTPi MOXKYTh PO3POOHTH BUCOKOSAKICHUI TIPOAYKT.

200

Kepysanns npoyecom pospobru. Hanerxuts 6inbime xo mpoliecy, Hi 1o
mogeii. CTBOpOBaHa Iporpama — He Te, IO NPOJAEThCA. TOMY y BHKO-
HaBIiB Mac 6yTH cBoGoAa A NMPUXOAY Ha pobory B HedikcoBaumii yac i
BinbHOMY ofaA3i. Kpuruui nmianaoTbesa pe3yJibTaTH Iparli, a He pO3POOHHKH.

IIizTpuMKa nporpecy i npaBuabHuX pimens. Ilporpama Bifpisuserscsa

‘Bix IHIINX KOHCTPYKIiN TUM, 110 Ii He MOXHa BUIpOOyBaTH, JOKH ii He

3aKiHYeHO MOBHiCTIO; i1 po3pobka NMOYUHAETHCA 3 KOHIENTYAJbHOI MO-
JeJi, a pe3yJbTaTH il 3aCTOCYBAaHHA BUMipPIOIOTHCSA MICHA OJlepyKaHHA IIPO-
AYKTY. [Ina niaTpuMKH ! KOHTPOJIIO Iporpecy, AK IIPaBuJIO, BUOMpaeThC
OOUH i3 NpaBMJIBHUX DiBHIB JeTasisauil miii mix uyac MpPoOeKTYBAHHA 3
000B’I3KOBHM #Or'0 BUKOHAHHSM.

YacTo BUGip TeXHOJOriH CYIIPOBOAYKYETHCA XUOHHMH pillleHHAMH Oe3
He0oOXiTHOro eKOHOMIYHOrO ¥ TeXHOJIOTIYHOro aHani3y. SIKMmo 1a TexHo-
JIoTid He BiATIOBiJa€ BUMOraM PHHKY i ii He MiATPUMY€E COJiAHA KOMIIAHiA,
TO IIPOEKT CTBOPIOETHCA HA IICKY.

Hocranaxis. Ina BUBUEHHS MOMHJIOK POOUTHCA aHAJi3 peasisaiii
MPOEKTY, 1106 He MOBTOPHUTH iX Y HOBOMY HpPOEKTi. AHANi3 103BONAE 3PO-
3YMITH, YOMY HeNPaBHJbHO CKJAZIEHO KOIITOPHC, AK KOoMaHzaa i ¢pipma
po3pobJIAIOTE NpOorpaMHi cucremu. Bepyun 0 yBary, 1o KOXKHa KOMaHaa
i dipma mae ¢Boi 0cO6JMBOCTI, AKi BOIMBAIOTH Ha Mpollec PO3POOKH, B
npoieci aHani3y MOKHa BULIJIATH NEBHI 3aKOHOMipHOCTI ocobamBocTreit
BeJleHHS pO3pOo0KH Ta IXHill BIJIMB HA OTPUMAHI HaCHAiJKH.

Y mxepeni [2] mpOMTOHYETHCA HMIICTh KPOKIB IPOBEIEHHA IMOCTAHANI3Y
HIPOEKTY:

* aHAJII3 METH, MOCTABJEHOI Ha TOYaTKy poboTH;

* CKJaJaHHA 00’€KTUBHOTO 3BiTY BciMa ujseHamu KomaHiM (i xepiB-
HUUTBA TEXK);

+ opraHisarisi 300py faHUX, 1110 CHPUSJIN KEPYBAHHIO, BUMipIOBAHHIO
NOKAa3HUKIB Ta KPUTEPiiB y Mpoieci po3pobKH i ciAKyBaHHIO ycepeauHi
TPYI i MiXk rpynamu;

» (hopMyBaHHA KOMaH/M, AKA BUKOHAE aHAJII3 TAKHM YMHOM, 11100 6yJio
MPeICTABJIECHO KOMXKHY I'PYITYy PO3POOHMKIB a KEPiBHUIITBO — BifICTOPOHEHO;

« OTJISL npoBeeHol poOOTH 3 aHAJII30M JOIMYIEeHUX TIOMUJIOK 3a yuac-
TIO BCiX 3anikaBJieHHX oci0 Ta #oro 3aTBep/yKeHHsA (BCi YYaCHHUKM Tpynu
CKJIAJIalOTh JBa CIIMCKU: 1110 Bii0yIoCcd i 110 He TaK, AK Nepeadavasnocd);

* MNOBiIOMJIEHHA pe3yJbTATiB aHAJiI3y BCiM yYacHUKAM KOMaHIHU
PO3poOHHUKIB Ta KepiBHULITBY;

+ 06roBopeHH4 i1 3aTBePAYKEHHA PEKOMEHAALIH JJIA OJNANBIIO] poGoTH.

Po3riAHyTi YHHHUKY He MOBHICTIO BUPLIIYIOTH NPOGJIeMy KepyBaHHS
TIPOEKTOM, TOMY 3yIUHUMOCH Ha iHIIUX Ba’KJUBUX HOTO acneKkTax.
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11.2. IInanyBaHHS

CKJ1afoBOIO0 YACTHHOIO POOOTH HAJ HPOEKTOM € IUIAH, B AKOMY OIH-
CYETBCA IUKJI PO3pOOKH IIPOrpaMHO] CHCTEMH i3 3a3HaYeHHAM (a3 Ta cTaHiB
IPOEKTY i mpeAcTaBIeHHS KOXKHOTO 3 HIX y TEPMiHaX BUKOHYBAHUX OKpe-
MHX 3aBAaHb abo mporneciB (aisnbHocTeil). IIpu oMy BigoGparkaroTbcsa
3B’ASKH Mi’K OpOIecaMu i BU3HAYAETHLCS iHTEpBaJl 4acy AJid BUKOHAHHSA
KOKHOI HifIbHOCTi, 8 TAKOXK 4ac il moyaTKy Ta 3asepineHHdA. o miaHy
POGiT BKJIIOUAETHCA CTBOPEHHSA Pi3HHUX BUALIB AEMOHCTPAIIH A1 3aMOBHHU-
Ka: QYyHKIIA, mifcucTeM, IPABWILHOCTI iX, HAAiHHOCTi, 6e31EeKH, FTOTOBHOCTI.
Jlo DIOKYMEHTIB, AK1 BUKOH yIOTHCA 34 IJIAHOM, HAJICKHTh KOMILJIEKT HACTA-
HOB KOPHUCTYBayYa )il BAKOHAHHSA 3a4aHOr0o Habopy o6YnciieHb, MOKJIMBO-
cTelf KOMYHIKAIIl cuCTeMH 3 iHIIUMH ITiICHCTEMAaMH TOIIO.

BaxkiuBuM DOHATTAM IJIAHY € TAK 3BaHI TOYKM IPOEKTY Ha Ay3i
Yyacy BUKOHAHHS, AKi JOMiJIbHO BUALJINTH AK, HAaIPUKJAJ, TIOYATKOBY i
KiHueBy Toukn GyHKIioHYyBaHHA npouecy. IIix uac mpoBegenus ananiay
MPOEKTY JJIA YHOPAAKYBAHHSA IIJIAHY 3BHUANHO BUALIAIOTHCA QasH, Kpo-
KU, giaasHOCTI (puC. 11.1).

Paza 1? Kpor 1
Kpox 2

Jisnsmicts 1.1

HisansricTs 1.2

IIpoexT ®aza 2 Kpox 1 JisasricTs 2.1
Kpox 2 . .

HiaasmicTs 2.2
L] [ )
L] [ ] [ ]

®aza ni Kpox 1
Kpok 2
Puc. 11.1. dasu, KpokH i ZigApHOCTI B MpoekTi

I'pacdn npouecis npoekxry. PoboTa i3 BeZIleHHA IPOEKTY POIIIOALNAETHCA
Ha OKpeMi (pparMeHTH. ¥ 3aMOBHUKA Ma€ OYTH MOMKJIMBICTE KOHTPOJIIOBA-
TH IPOEKT y OYAb-sKiil oro onopHiit Toulli, po3rasgaTi KOXHY OKPEMY
YaCTHHY POGOTH, AKIO YACTUHU MOXKYTb PO3BUBATUCS IIapaJieNbHO.

202

Kosxanii nponec onucyeTLca 3a JOIOMOTOI0 Y0THPHOX OCHOBHMX Ia-
paMeTpiB:

* IIOYATKOBA ITO3MIiA (pynxmonynanna mpoiecy (nonepennmc),

* TPHUBAJICTB;

* TEepMiH; _

» peayJybTaT (KiHI|EBa TOYKaA).

ITonepedrurx — nopisa abo Habip moxiit, skl BiAOY/IMCA KO TOYaTKY PyHK-
I[iIOHYBaHHA MPOLIECY i IS AKMX ONMHCYETHCA HAOGIp YMOB IIOYATKY NPOIlECy.

Tpueanicmb — iHTepBAJ Yacy, 3a AKUH IpoUec Mae yCMilTHO 3aBep-
UTHA cBoe bYyHKIIOHYBAaHHSA.

Tepminu — paTa, 0o AKOI mpouec LiJKOM af0 4acTKOBO 3aBepIIye
CBO€ (YHKILLiIOHYBaHHA.

Kinyesa mouka npouecy — KOHTPOJbHA TOUKA, B AKill 3aMOBHHK ITe-
peBipse AKICTb Pe3yJIbTATIB IIPOIECY, IO 3aBEPUIAB CBOE DYHKIIOHYBAHHS.

T'pad npouecis gisnsrHocti (pue. 11.2) ckaagaeThesa 3 BepIInH, AKU-
MH € OCHOBHi TOYKH IIPOEKTY, NOEAHAHMX NyraMu, M0 BijoOpaKaioTh mMpo-
mecu. Takuit rpad mae iHdopmaliio npo 3B’ A3Ku MiX IpoiecaMu IIPOEKTY
Ta HOPAJOK BUKOHAHHSA 1X 3a 4acOM, BKJIOUAIOUM MOXKJIMBI IapajesbHi
NpoliecH BeJeHHA IpoeKTy. BinoOparkenus y rpadi napajenbHux pobiT
TMPOEKTY — BaXKJIMBE i CKJIaZHe 3aBJaHHsA, OCKIJIBKM I1apaJiejii3M Ha Ipak-
THII MOXKe OYTH He341CHEHHUM.

Puc. 11.2. T'pad gianpHOCTi 3 YACOBMMH TepMiHAMM HA Ayrax
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Ha nyrax rpady npolieciB MoXKHa JOLATKOBO IO3HAYKUTH iH(MOPMAITi0
IIpo 49ac, KOTpUil nepedadacThCs JJiA IOBHOTO 3aBepIleHH QYHKII0OHY-
BaHHA JaHOro npouecy. Yucyio Ha Ay3i BKasye, HAIPUKJIIAK, eHb 3aBep-
LIeHHsA Ipouecy. Jyram mporecis, KOTpi BXOZATD 0 3aKJIOUHOI BepIIu-
HU, BixmoBigae wacopa mosnauka 0. Yacosa mosHauKa J03BOJIAE BU3HAUM-
TH Ha IapajeJbHUX Ayrax, AKUA 3 IpoleciB BUKOHYEThCA paHimre (Lid-
XOM HiACYMOBYBAHHS YHMCJIOBUX YACOBUX MO3HAYOK), a TAKOK IOPiBHAH-
HA 3a7laHOr0 YHUCJa 3 TUM, 1110 BiATIOBiflae napasenbHil gy3i.

Amnania rpady IpoeKkTy 3a ZaHUM METOLOM HA3HUBAETHLCSA METOJO0M
KPUTHYHOL TpaeKTopil (111saxy). BiH 103BoJIAE OMiHUTH KOKHUI IIpoIec
OKPEeMO i CKJIACTH IOPiBHAJILHI XapaKTePUCTHUKY KiTbKOX KOHKYPEHTHHX
IyT IpoeKTy. J[7a IpoBefeHHs aHaNiI3y MOTPiGHO A8 KOMXKHOrO Ipouecy i
rpady B IIiJIoMy BU3HAYUTH 3a MJIAHOM IIPOTHO30BAHUI 1 peanbHHit yac
ioro BUKOHaHHA. PisHUIA MiXK NepIIuM i IpyruM npuiiMaeTbed K “cab-
kUi yac”. BiH o0UMCII0ETRCS AJIS BCix BepniuH rpady y HATPAMKY Bijf
TIOYaTKOBOI BEPIIMHY 110 BCiX Ayrax mo KiHIeBOl BEePIIWHY i 3aHOCHTBCS
B TaOJUIIO OIS IYT.

Y meAkux mjaHax IPUCYTHI MUKJIIYHI HUIaxu. ¥ IbOMY pasi aHajmis
KPUTHYHUX IUIAXIB YCKJIAHIOETHCS, TOMY 110 JaHi IIPO TPUBANICTE KOXKHOTO
MPOIIECY 3aBXKAU € NTpubansHi. [HmMu coBaMu, 3a iMOBipHOIO OIiHKOIO BU-
3HAYAETHLCS MeBHUI 4YaCOBUH IHTEPBAJI, Y MeXKaX SIKOTO Impolec GyHKIioHye.

Kpoxu Buznavenus miany. Sk npaBmio, MeHeAKep MPOEKTY OMUCYE
IIPOEKT y TepMiHaX II’ATH KPOKiB: IVIaHYBaHHSA, IPOEKTYBAaHHA, KOAYBaH-
Hf, TECTYBAHHA Ta NocTravyaHHA. JaJi posnsHeMo mepilli ABa KPOKH.

Cucrema nyiaHyBaHHS POSNOAINAAECTHCA Ha YOTHPHA BUIH AiAJILHOCTI:

« BHUBHAYEHHsA cneundiraiiit;

* BHBHAYeHHSH OI0IKeTY;

* BHUBHAYEHHSA PO3KJIAAY;

*+ DO3BHTOK IJIAHY IIPOEKTY B IiJIOMY.

CucreMa IpoeKTyBaHHA POSNOALIAECTHLCA Ha NPOCKTYBAHHA HA BepX-
HBOMY DiBHi, IPOTOTUIIYBaHHA, IPOEKTYBAHHA iHTepdeiicy KOpHCcTyBaua
Ta NPEeACTABJEHHA OeTajlell MPoeKTy (auB. riasy 4).

3HauyHa YacTHHA TeNepilliHiX 3acobiB MpoeKTyBaHHA HalijleHa Ha
Bigyasisaniro CTPYKTypH IIPOEKTY, IIPOIIECIB Ta KPOKiB, MPUYOMY Iapa-
JeJbHi AisinbHOCTI Ta CTYHOiHBL CKAAAHOCTI MOXKe OYyTH BHIIJIEHO KOJbLO-
poMm abo ikonkor. Taki giarpamMu K03BONAIOTH MEHENIKEPY NPOEKTY IO-
6aumTH, AKi BUAM AiANBHOCTI MalOTh BUKOHYBATHCS IIapafiefibHO, i akKi
KPOKH NepeGyBaloTh HA KPUTHYHOMY HLIAXY.

Heaxi giarpamMu npoexkTy MicTsars indopmariio npo pecypcn. Hanpu-
KJIafi, AiarpaMa Mox<e JEMOHCTPYBATH, AK 3MIHIOETLCS 110 MiCALAX YHUCJIO (32
BHCOTOIO CTOBITYHKA) [IPAIliBHUKIB, KOTDI IPAIIOIOTH HAJ| IPOEKTOM, Ta iHTeH-
cuBHicTh poboTu (Kosip cToBnmuuKa y Bignosiguomy micani). Ha giarpami
TAaKOM MOKe OyTy BigoGparkeHo BapTicTh 3a/[iAHUX Y IIPOEKTi pecypcis.
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11.3. IlepconanpHa BiguoOBiKaMBHICTH y HpPOEKTi

Hajigacrime posmogin poseii cniBpoGiTHUKIB y po3pobili mpoexTy
BiAmoBifac nepHUM eTanaMm po3pobku [5]. Haragaemo ixHiit cknan:

* aHaAJIi3 BUMOT;

* IPOEKTYBAHHA CHCTEMHU;

* KOAYBAHHA IIPOrpaMi;

* TeCTyBaHHH;

* MiATOTOBKA i HABUAHHA;

+ 3abe3meueHHs AKOCTI.

Crknaz i KinbKicTs ciBpoGiTHUKIB, KOTPi BXOAATH /10 PYIH IIPOEKTY,
3aMeKUTh Biff Macmrraby pobiT i gzocBixy cnispobiTHukiB. Baxkiuso, 1506
criBpoGiTHUKHY Oyl HACTiINBKY KBaMi(DiKOBAHMMM, IO MOIJIN 6 BUABUTH
TMOMUJIKH i HETOYHOCTi B IIPOEKTi HA HAMpPAHIIINX CTAaAifgAX BeJIeHHA PO3-
pobxu. Ilogin npani cepen nmpaniBHUKIB 3a HaBeIeHNMMU €TAllaMH Ma€ CBO1
nepeBaru, aje morpefye cueiiasbHOl TeXHIKH CIIJIKYBAaHHA MiX rpymaMu
MpaIliBHUKIB, 1100 poboTa 6ysa eheKTHBHOO (1IepeBipKH, Neperiaan, BIIKATH
Ha3a/l, HACKPi3HMUIT KOHTPOJIb).

Haii6inpmie nigxoAdaTs g BUKOHAHHSA NepejliveHuX poJieil mpaiis-
HUKH 3 TAKHMH O3HAKAMU:

— CIPOMOXKHICTH BHKOHYBATH PobOTY;

— iHTepec 10 poboTH;

— AocBiz po6oTH 3 NOAIGHUMH NMPOrPAMHHUMH CHCTEMAMM, iIHCTPYMEH-
TapissMu, MOBaMH ! TEXHOJIOTiAMU;

— AOCBig poGOTH B NOXIOHUX cepeloBUIaX GYHKIIOHYBaHHI;

- 37aTHICTh AO HABYAHHA;

— KOMYHIKATUBHICTh 3 iHIIMMH CHiBpOGITHUKAMMU;

— CHPOMOIKHICTh HECTH BiMOBiJaNBHICTh PA30M 3 iHMIMMU;

— npodecioHanisM y MeHEeIIKMEHTI.

i xapaKTepUCTUKH B AeSKHUX IIPOEKTAX MOXKYThH CTATH KPUTUUHH-
MU, AKINO He 3HAaTH PO CHPOMOYKHOCTI TOTO UM iHIIOTO NpaiBHAKA BH-
KOHYBaTu pob6oTy UM 6aUYHUTH B LIJIOMY NEPCHEKTHUBU POOOTH 3 MPOEKTY-
BaHHA abo TecTyBaHHA cucteMU. IIpaniBHukam omuiei rpynu caig MmaTu
OJHAKOBI NIOIJIAAM HA iJie]l Ta NpOBeieHHA AOPYUYEHOl iM poGOTH, a TAKOXK
Ha o0paHHA CTUJIO IIporpaMyBaHHsA. BignosiganbHicTh 3a po3moain Be-
JuKoro ¢parMeHTa poGOTH Ha MEHIIi YaCTHHH i MPU3HAUYEHHSA BUKOHABIIIB
mae 6yTH 4iTKO BU3HAYEHOIO, a ¥ BiANOBiAHIN JOKyMeHTAallii BU3HAYEHO
POJIb Ta BiANOBiAAILHICTE NPalliBHUKIB.

Cruas po6oru. JlrogAM BiaacTuBi pisHi cTHJII BUKOHaHHA poboTwH i
CTOCYHKM 3 iHIIUMM npaliBHuKkamu [3]. Poarinagaorsesa npamiBHUKH, AKi
CIIOYATKY 3BasKYIOTh yci meraJii i 36upaioTh Bcio iHdopMalrioo, a norim
YXBaJIIOIOTh PillleHHA 3 YCiX NHTaHb, iHIII K po36UBalOTh pobOTyY Ha (par-

. MEHTH # yXBaJIOIOTb DilleHHA OKpeMO AJA NPUHATOro ¢gparmenra. 3

iHIIOrO NOTAAAY, AeAKi NpaniBHUKYU BifAaloTh MepeBary (hJopMyBaHHIO PO-
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6040Tr0 pillleHHA MJIAXOM BUKJAJEHHA CBOI0 PO3YMIiHHA CHiBpOGiTHUKA-
MU Ta YXBaJEeHHA DilIeHHS CHiMbHO 3 HUMH (pobounil cTUIb excmpasep-
ma). Ianmi cnoyaTKy LMiKaBJASATHCA KYMKOKI KOJIer 3 TOrO YH iHIIIOTO IIH-
TaHHSA, 4 TOTIM CAMOCTiHHO yXBaa0IOTE pilenna (inmposepmu). Oeaki
IpaniBHUKH IOKJIAJAIOTLCH HAa CBOI iHTyimilo i daxosuit JOCBix ansa
yxBajeHHs pimenns (ikmyimueicmu), iHII1 — KepyoThesd TiIBKY palio-
HaJLHUMH i ToriuHuMu nokasamu (payionanicmu). Ilpupogso, 1m0 B pe-
anpHOMY poGOYOMY CepeROBHIII YacTillle TPAILIAITECA 3Miani THIN.

PanioHanpHIH eKCTPaBEePT BBAYKAECTHCA rapHUM KepiBHUMKOM. Bin
HaMaraeThcs 00roBOpUTH IPOOJIEMY, ajle He JO3BOJIAE BILINBATH HA yXBa-
JIEHHA OCTATOYHOTO pimieHHs. Bin pigko s6upae 6arato indopmanii. Cruns
#oro poGoTH — IHUTATH y CBOIX IiAJIerJIMX JIMiie PO Te, 10 CTOCYEThCH
roJIoBHOI JiHii BeleHEa npoekTy (H0ro He IiKaBAATH nmoapobuIi, gerani
JNOKYMEHTAIlii TOIIO), ajie BiH He A03BOJIAE BIJIMBATY Ha YXBAaJEHHA pillleHb
Ta BU3HAYEHHA TEPMiHIB BUKOHAaHHA.

Pauionansanii iBTpoBepT YHUKAE eMOIiHNX 06roBOPEHD, HOMY Heo0-
xigEuit gyac, 06 06AyMaTH BCi MOMKJIMBIL LLIAXHY PO3B’ A3aHHA npobaemu i
TIpopaxyBaTH Bci Kpoku. Bin crapaHHo sBamye Bei “sa” Ta “nporn”, 36u-
pae Bci pakTn. Penyranis rapHoro npaniBHUKA € AJA HBOTO 1yKe BaXKJIU-
BOIO, BiH BBajKae, 110 poboTa Mae 3afiMaTH BeJIUKY YaCTHUHY Yacy i BuUMarae
soro Bix immux. Bixm akypaTHuil i TOUHKHA.

IaTyiTHBHEUI eKcTpaBepT YACTO YXBAJIIOE DilleHHA Ha eMoUiifHOMY
rpynari. Hamaraersca 6inblue poanosicTd mpo cebe i cBoi mianu, a He
Bucayxaru immux. Jacro 6a3ye'rbcsx Ha MornepegHLOMY HOCBiai poboru,
1o HaTypi Bin Bumpobysau. oMy BaxiMBo, 1106 iHLIi BU3HANM ioro ifei.
Howmy 3pytm1me MPAIIOBATH B KOJIEKTHBi, e BCTAaHOBJEHO i f00pe opraHi-
30BAHO 3B’ A3KH MiXK cIiBpoGiTHUKaM.

IuTyiTMBHMI iHTpOBEPT — I TBOpelb. AJe BiH IMOYMHAE TBOPHTH
TiIBKU TICJA TOro, AK 3i6pas HeoOXixHY A5t ceGe iHdopmaniro. YVincroH
Yepuisab Hajiesxas 0 I(soro Tuny. [lepes TMM, AK YXBAJIUTH PillleHHdA, BiH
cJyxaB i umraB yci maTepiasm 3 meBHOro nuTanddA. I gacTo yxBalioBaB
pilnenHs, 6a3ylounch Ha CBOIX BPaXXEeHHAX BiJ noyyroro. INTyiTHBHUI iHTpO-
BEpT € rapHUM CJlyXadeM, HaMaractscs 3ibparu nosry indopmauio i yxsa-
JUTH NpaBU/ibHE DillleHHA, 3BEePTAl0OYH yBary He CTUIBKM Ha GaKTH Ta
06’ €KTH BOCHIPKeHHsA, CKUIBKY Ha 3B’ A3KH i BiHOIIEHHA M1 HUMH.

¥ pobori Hajg mpoeKTOM HeoGXiZHO BpaxOBYBATH CTHJIbL POGOTH He
JIMIIIe CBOTO IIifIIerVIoro, a il 3aMOBHHMKA. SKINO 3aMOBHUK iHTpOBepT, TO
oMy cain HagasaTH Olabme indopmanii i yacy Ha oOMipKOBYBaHHA AJSA
yXBaJeHHA pillleHHs. 3 eKCTPaBepTOM NOTPi6HO Gliblle choiJKyBaTHCH, A03-
BOJIAATH BHCJIOBJIOBATH cBOI BuMoru i imei. Imryitusicry ciig migxkuparn
6inbIne HOBUX ifeif, 3a0X0UyBaTH TBOPUICTS i, AKIIO BiH panioHaIbHMIL, IPO-
BOAUTH AJA HOTO GLibIne neMoHcTpanii, 6asoBaHux Ha dakTax i cxemax.

Opranizaiis mpoexry. s HaescHOI Opraxisanil BeleHHA NPOeKTY Iinou-
PAEThLCA NPURHATHA CTPYKTYDA KOMAHAK IPOEKTY Ha IifCTAB] TAKUX TaHUX:
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— 6asa i poGounii CTUIE YJIEHIB IPYIH;

— YHCJIO JIoAeH y rpymi;

— cTuii poboTH i3 3aMOBHUKAMH i PO3POOGHUKAMH.

OnuH i3 monmynsipHUX AOCI CTHJIB BeNeHHA NPOEKTY yIepllle HApPO-
guscsa npu creoperHi IBM OC—360 (puc. 11.3).

Acucresr
T'OJIOBHOIO
nporpamicra
IlporpamicTu Bi6niorekap ApmMirictparop | {'pyna Tecrysauis
IlignopsaakoBanuii
nporpamicr

Puc. 11.3. CrpykTypa opranisauii rpynu rososmoro nporpamicra

TonosrumM, xTO Bifnosigae 3a NPOEKTYBaHHS CHCTEMH i BeJIeHHS po3-
pobKu, € KepiBHUK rpynu nporpamicris. Homy 6eamocepessbso nignopax-
KOBYIOThCA IIPOrpaMicTH, KOTPi MalOThH MPaBO OCTAHHBLOTO CJIOBA B yXBa-
JIeHHI pillleHb — ToJIOBHI niporpamicTu. I'oIOBHUI IporpaMicT Kepye CBOEIO
HiArpynoo nporpamicTis i GeanmocepeHbO MOCBAYCHUI Y AeTali MPOEKTY
Ta po3po6Ku nmporpamMu. ACHCTEHT T'OJIOBHOTO Iporpamicra — Toit, xTo
Iy6uio€e i BUKOHY€E 060B’ I3KH TOJIOBHOTO IIPOrpaMicTa, KOJIHU 1ie HeobXiiHO.

Bi6mioTexap — BifuoBigaJbHUI 3a BCIO JOKYMEHTAIIIIO IPOEKTY: 3a
KOMIIiIAIIIO Ta TECTYBaHHS BCiX MOAYJIB, II[0 TPUMAIOThLCA B 6ibiioreri.
Beejienna miei mocagu KO3BOJIAE NIPOTPAMICTAM CKOHLIEHTPYBATHCA Ha IXHil
6eanocepexnHiit poboTi, a He Ha NOMIYKY IIOMIJIOK i HEOGXiJHMX MaTepiamis.

Ho rpynu BxoaATs agMiHicTpaTOp i rpyna tecrysadiB, crapiui mpo-
rpamicT# i MOJIOAI, AKi GesnocepefHLO TiATOPAAKOBaH] CTAPIINM. X04Ya
CTPYKTypa Takol poboudoi rpynm iepapxiusa, KOMHHNI YieH rpyNnu MoxKe
crninkyBaTucA 6e3anocepeRHB0 3 TOJOBHUM IporpaMicToM a6o 3 iHIIMME
cniBpoGiTHUKAMM.

T'onoBrmit mporpamMicT Mae caMOCTIHHO IEPErIAAATH YACTHHHM IPOEKTY i
nporpaM. IHofi cTpyKTypa rpynu morpebye nepeopMyBaHHA y pasi aMiHK
TUITY BUKOHYBAHOI'O 3aBAAHHSA (HAIIPMKJIal, HeoOXiHO CKOPOTUTH a60 36LIbIn-
TH 8AMiHiCTpPaTUBHY Irpyny abo rpy1y, II0 TECTYE, i NepeKUHYTH CILIH Ha iy
4aCTHHY [IpoeKTy). Taki pimreHHs yXBairoe roJIOBHMI Iporpamicr.

AlbTepHATHBHY CTPYKTYDY BeJeHHs NMPOEKTy omucas Beitubepr y
naxepeni [1]. Ile Tak 3BaHe 3HeocofJIeHe IPOrpaMyBaHHsA, IPH AKOMY B
pobouiit rpyni Bei HecyTs 0ZHAKOBY BiNOBIAATBHICTE 34 AKICTL IPOAYK-
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Ty. ¥ IPOEXTi He KOHUEHTPYIOTHECH Ha IIePCOHAIAX, KPUTHIL HiacThCsA
nporpaMuuii npoayKT abo iHIINi pesyapTar, ajle He uieHH rpynu. Taka
CTPYKTYpa MiAXOAUTH JAJiS MAJEeHbKUX I'PYI IIPOrpaMicTiB 3 0O6MeKeHOoI0
BigmoBiganepHicTIO. AJle B lesIKUX BHUIIaIKAaX ITiABUINEHUII PiBeHBb JeMo-
Kpartusauii i genesaTpasizoBaHOCTi MOKe BimirpaTu cBOIO NO3UTHUBHY POJIb.
Hanpukniaj, Kolu IpH BeJeHHI po3poOKM Ille He Binomi mesaxi Bumorw,
cuenudikamnii abo HoBe anaparHe 3abe3neueHHBA.

Tomani Buile aBa THUON opraHisamii BegeHHS IPOEKTY Moxe OyTH
CKOMOIHOBAHO OJWH 3 OSHUM.

11.4. IlpoBenennsa OIiHOK IIPOEKTY

Opniero 3 HalBaXIUBiIIUX poliT € OI[iHKA KOIIITOPHCY IPOEKTY. 3a-
rajpbHa I[iHa IIPOEKTY CKJIAKAETHCA 3 BAPTOCTI Or0 OKPEMUX YACTUH: YMO-
BH poOOTH, IITAT CiBpOOITHUKIB, BUKOPHUCTOBYBaHi 3acobu Ta iHCTpyMeH-
Ti. [{iHa YMOB BeleHHA IPOEKTY MIiCTUTB y c00i cCyMapHY IIiHYy anapaTHOTO
3a0e3TeyeHHs, oLl pobounx KiMHaT, mebJiB, TesnedoHiB, MOIEMiB, KAHIIe-
JAPCHLKUX TOBAPiB i GaraTo voro iHIoro, mio miarpumye disuuHe cepenosulle,
B AKOMY CIiBpoOIiTHUKY 6yayTh mpaijjoBaT. IHOAI TaKke cepeNOBHUIIE BiKe
icuye, inozai Mae 6yTH CTBOPEHO JOAATKORI YMOBH (HAITPHUKIA], Oe3neKy).

Inoji He moTpi6HO POOHTH ZOMATKOBI BUTPATH HA CUCTEMHU TECTYBaH-
HA, KogyBaHHA a60 iHii CASE-cuctemu. lleHTPaabHOK OL[IHKOIO B HPO-
€KTi € OIIiHKAa 3YyCHJIb 3 BeJJeHHA NIPOEKTY, 110 Bifo6paskaeTbcA B TPYAO-
LHAX UITATY NPaliBHUKIB (TaK 3BaHi JoquHO-AHi) [4].

Bci koedinienTu HaBegennx HuKye GOPMYII € eMIIPUYHUMHA, TOOTO iX
BCTAHOBHJIM €KCIIEPTH Aocjiguum iasxoM. CnemianicTd, KoTpi MaloTs
IOCBiJ B OLIHIII IPOEKTY, MOXKYThH OIIHUTH HOro BapTiCTh 0 MOYATKY
pobit 3 moxubroio, Menuow 3a 10 % .

s mpoBefieHHA TOYHIIIMX OL(IHOK NPOTDAMHHM iH)XEHepaMm IIo-
Tpi6HO YTOUHHTH XapaKTEPUCTUKU IPOAYKTUBHOCTI AJS JAHOrO LITATY
NpauiBHUKIB, BUMOrY 0 TPOEKTY i iHIII YNHHUKH.

IIpaBUIBHICTE OLIHKY 3AJI€KNTh BiJi KOMIETEHTHOCTI, KOCBiLY, 006 €K~
TUBHOCTI i CUpUHAHATTA eKcniepra. MeTtox nmoOy0BH OLiHKK MOXKe OyTH
a6o “sBepxy BHU3”, ab60 “3HM3Y BBepX” BiJf MOAYJIiB I0 CUCTEMH B LiJIOMY.
Tlpu no6ymoBi HOBOI CHCTEMHU BAPTIiCTh NMONEPEAHBOI CHCTEMH €KCTPaIo-
JIOETHCA Ha HOBY 3 IEeSIKUM KODUTYBaHHAM.

Konu Takoi MOKJIMBOCTi HeMae, TO eKCIlepTaM NPONOHYETHCA 3pOOUTH
TPH OUiHKH: TIeCHMiCTHYHY (X), onTUMicTHYHY (¥) i GLibII-MeHII peasbHY
(2). Toni HOpMayizaIia HUX iHAWBIAYAJIBLHUX OIliHOK MOJKe OYyTH TaKo0Io:

(x + 4y +2)/6.

Delpy-Texnika [3] nonyckae pisHOMaHiTHI MeToaH HAONMIKEHHSA y3a-
TaJIlbHEHNX OIiHOK A0 pealibHHUX. YacTo eKCHepT CIIOMATKY IIPOBOAUTH
ONMHUTYBAHHHA BCiX 4JeHiB po6ou4ol rpynu i HajgaJii BUKOHYE KOPEKIIilo
KOXKHOI OL[iHKH, BUBOASYHU Ha IXHiil ocHOBi Hai6inbI npasronoaibHy.

208

ExcoepTHH#A MeToX ONIiHKM HpPOrpaMHOr0 HNPOAYKTY, HaBeJeHHH
Ioxepedni [1], BimoGpaskae nocBif O1iHKY NMPOEKTiB OAHIEl aMepUKAHCHKOL
KoMIIaHii mporpamicTis. ¥ 1[bOMY IIPOEKTi PAJOK MaTPHUIi MiCTHTH iM’ A
MOJYJIsI MIPOTPAMHOTO IPOAYKTY, & KOJOHKA BiiIOBi/ja€ CTyNEeHIO CKIIaJ-
HOCTI ioro creopeHHs. BingnoBigHo A0 MaTpuLi po3pisHAIOTHLCA TaKi 3aB-
nauHs: HoBe (N); crape (O); nerke (E); momipue (M) i Baykke (H).
Amnaiisyioun MaTpuIio, MOXKHA ONITUMi3yBaTH iHTErpajbHi OLiHKH.

B ycix HaBeieHUX MeTogax € cBOl Heosiku. YacTo Ba)KKO BU3HAYH-
TH JJIA KOXKHOTO MOAYJIS, HACKINIBKY ITONEPeHA CUCTEMA OLiHOK Y IiJIo-
MYy BiipisHA€TBHCA Big HOBOI. IHOAI clcTeMa OIiHOK, KA YCHMiLIHO PaIlioe
B OAHi KoMmaHii, He mpaioe B iHIIii. ¥ AeAKuX criBpobiTHHKIB rpynn
necuMiCTYHA ¥ ONITUMICTHYHA OIiIHKM MOMKYTH Zy3Ke BifgpisHATHCA.

Anropurmiuni meronu. [lo HuX Hane:xaTh cnpobu moGyAyBaTH MO-
ZIedb, B AKi# Bio6pakaoTses 3B’ A3KH MiK BUTpPATAMU B IIPOEKTi i yuH-
HHKaMH, 1[0 HA HUX BIUINBAalOTb. MojiesIb, 3BHYAITHO, € PiBHAHHAM, B KO-
My BHTPDATH — 3aJIe}KHA 3MiHHA, a YMHHUKY, [0 BILUIWUBAXOTh, — HE3a-
nexcui sminHi. Hanpukiag, Bapricts npoekry E = (a + bS¢) m (X).

Tyt S — oninka poamipy cuctemH, a, b, c — emMItippyHi KOHCTAaHTH, X —
BEKTOP UHHHUKIB BapTOCTi JOBXKUHOIO NN, M — PEryjalolunil MHOXKHUK,
OCHOBAHMH HA IMUX YNHHUKAX. YHHHUKAMY MOXYTH OYTH BUTPATH IIPO-
€KTY, AK1 KOPUTYIOTbCS 3AJIE3KHO B1Jl IHITMX IPOEKTIB, IPOneciB, NPOAYKTIB
abo xapaKTepHUCTUK pecypcis.

Y mxepeni [3] npononyeTbcA nofibHa MoAenb AK TAKe CIiBBiAHO-
IEHHA:

E = 5.25 S %91,

0 Mmopens GyJi0 BUKOPHCTAHO AJA OL[IHKY IPOEKTiB noGyJoBaHHUX
cucrem posBxkuHOW Big 4000 no 467 000 pagkiB KoAy, HanUCaHUX
28 pisHOMAaHITHUMM MOBAMH NPOTPAMYBAaHHA BHCOKOI'O PiBHS, HA fKi BH-
TpaueHo 12 moauHo-MicauiB gasa 66 xomn’oTepis.

¥V mxepei [5] Basley and Basili npomonyoTs Mogemondy TeXHiKy,
HA3BaHY O3HAYKOIO-MOAes0. J[nsg 1mo6yxoBy piBHAHHA BUTPAT Bpaxo-
BYIOTHCA XaPAKTEPUCTHKH OPraHi3alfii-BMKOHAaBIIA.

BaransHa Qpopmyna E = 5.5 + 0.73 S'-16,

Jlaii 3 ypaxyBaHHSM MOKJINBOI KOPEKIIii yepe3 NOMMIKH Oy AYETHCA
MOYATKOBA OIiHKA 3yCWJib AJIA CTBOPEHHA NMPOAYKTY. Axumo R — Ko-
ediniedT BigHOIIEeHHA peansEUX BUTpaT E i mporHososanux Burpar E',
TOJ1 CKOPUI'OBaHE 3YyCHJUJISA BU3HAYAETHCHA TaK00 (HGOPMYJIOH:

R-1,axkmo R>1
ER =

adj

1-1/R, axmo R < 1.

Jani BOHM KOPUTYIOTh HOYATKOBL BUTPATH B TAKWUI BHUIJISM:
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(1+ER,) E, axmo R > 1
E/(1+ERadj)’ axkmo R < 1.

¥ 6insrrocTi Mogeneil oniHKa 3ayexuTh Bij poaMipy cucremu (dacTi-
1I1e 3a Bce JaeThcs B pAgKax Koxy). Mogenb COCOMO Boema [2] yBibpa-
Ja B cebe TPU TeXHIKYU BUMIPY HPOEKTY.

Boem possus 1o Mogens e B 70-x poKax, BUKOPHUCTOBYIOUH IIOKA3-
HUKH IIHU, a TaKOXK iHIMi OLiHKM — IepCOHAJI, BJACTUBOCTI IPOEKTY,
HPOAYKTY Ta cepexoBuIna. 1A Mojenb BKJIOYAE ONIHKY TPBLOX CTamii
BegeHHA npoexty. Ha mepmi cranii 3suyaiigo OYyAYIOTHCA MPOTOTUIIHA
PO3B’A3KY 33JIaY4 IiABUINEHOTO pr3ukKy (iHTepdeiic KOPpUCTYBaUa, IPOrpaMHe
3abesrnieueHHs, cUCTEMA B3AEMO/il, BUKOHABCHKI BJIACTHUBOCTI TOLIO).

Ockinpku Ha Iil craaii posMipu NpoeKTy nepeabayuTH Ba* Ko, OIiH-
KN JAlOThCA B TePMiHaX Tak 3BaHuXx O6’€KTHUX TOYOK, AK HANIPUKJA,
yncio 6a3 JaHUX, YUC0 Tabauns v 6asi JaHUX KIi€HTa, BIACOTKM Opef-
CTaBJIeHb eKPaHiB i MOBTOPHE BUKOPHUCTAHESA 3BiITHHX (HOPM, 3AI03UUECHUX
3 momepesHixX IIPOEKTIB.

Ha gxpyriit cragii pobuThCA OIiHKA BUTPAT HA IMPOEKTYBAHHS 1 peasisa-
niro GYHKIIOHAJBHUX TOYOK ITPOEKTY, BifIoOparKeHUX Y BUMOTraX /0 TPOEKTY.

Tpets cTazia OMiHKY HaJeXNTh [0 3aBEePILEeHHS [IPOEKTYBaHHA, KON
poaMip cucreMu Moxke OyTH BU3HAUEHO TepMiHaAMHK PALKiB mporpamu i
iHIIINX YNHHUKIB.

.BaszoBoio Mozesno cay)KUTh TaKe PIBHSHHS:

E = bS* m(X),
Je IepBUHHA OI[iHKa bS° KOPUT'YETHCSH BEKTOPOM (PAKTOPIB, IO BIJINBA-
10Th Ha BapricTh m(X).

Hani 0 Mo#esnb PO3BUBAETHCA B OiK AeTaNbHOIO aHANI3Y 00’e€KTiB,
106 BpaxyBaTH CKiJIbKY AABHIIINX 06’ €KTiB BUKOPUCTOBYETHLCS IJIA I10-
OynoBU HOBUX i BCTAHOBUTH YHCJIO HOBUX 00 €KTHHX TOYOK, BUKOPHUCTO-
BYBaHUX JJiA oGumnciieHHa KoedilieHTa IpogyKTUBHOCTI.

Ilapamerp ¢ y piBHsiHHi 3MiHI0eTHCs Bix O mo 1.0 pus mepruoi cragii
iBig 1.01 mo 1.26 ninsa ocTamHix.

st npoBeleHHA OLIHOK NIPOEKTiB BUKOPUCTOBYIOTHLCA HeHPOHHI Me-
peXxi AK IHCTPDYMeHT IPeACTABIEHHA BU/IB AiSUILHOCTI JJIA KOHCTPYIO-
BaHHA [IPOrPaMHOI0 IPOAYKTY, KoMepllifina Moaens Kemepepa Ha ocHOBI
perpecuBHoro Aepesa (6inbi foxaagHO B mKepeni [3]) ra immi,

11.5. KepyBaHHA pH3HKOM

ITixg vac BemeHHA NPOEKTY MeHeMKep Mae NepeAbadaTi MOMKJINBICTE
BHHUKHEHHA HE3allJIaHOBAHUX IIOALi, 1[0 MOXKYTh BUHUKHYTH. PU3UK —
e HeGarkaHa IIOAiA, AKA MOKe MATHU Hellepe0adyeHi HeraTUBHI HaCIiAKU.
ToMy MeHeAKepPOBi cixif yMiTH yIpaBaaTi pU3UKOM.

210

AKmo B npoekTi iteHTHhIKOBAHO MHOMKUHEY MOMKJIUBUX IIOAIH pU3U-
KY, AKi Y CBOIO Uepry 3 BeJIMKOI HMOBIPHICTIO MOXKYTh CIPHUUVHATH Hera-
THBHI BIIUBHU, TO TAKUH TPOEKT HABUBAETHCA CXUALHUM 00 DUSUKY.

Hanpuxnan, AKIino sapTicTs BUTPAT, HeoOXinHuX Ha MiHiMizaniro He-
raTUBHUX HACIIAKIB moxil, wio Bigdynacs, cranoButs 50 000 rpuBeHs, a
iiMoBipHicTs pusuky 0.3, To 30uTOK pusuky Oyae cranoBuT 15 000 rpu-
BeHb. IMOBipHICTE PUBUKY MOKe 3MIHIOBATUCS 34 YACOM, fAK 1 Haciaigkm
pusuky. Tomy g0 byHKIi MeHemKepa IPOEKTY BXOAATD 3aX0AU 3 OLiH-
KM PHUBMKY Ta HOro HACHIAKIB y KiJTBPKOX YACOBHX TOYKaX BeJeHHA IIPO-
KTy, a TAKOK IIiJ Yac YIOPANKYBAHHA IJIaHY il y pa3i BUHMKHEHHS Tiel
abo immroi mebarkanoi moxii.

€ 1Ba OCHOBHI THIU PHUBUKY:

* 3araJILHW pU3HK, BJIACTHUBHH yCiM THIIAM IIDOEKTiB;

+ DHUBHUK, clHemupIUYHUN I KOHTPOJIO KOHKPETHOTO MPOEKTY, IO
MIPOABIACTHCA B KIHIIEBUX HeJOJIiKaX MPOEKTY (Be3aBepIIeHiCTh IPOEeKTY
0 OGLIAHOrO TEPMiHy TOIIO).

€ 3araJibHU PU3HK, SKUM reHepye PU3NK JJIA BCiX TUIiB mpoekTy. o
TAKOT'0 PUSHUKY HANEKUTH PU3UK, 1110 BUHUKAE ITPU HEITOBHOMY PO3yMiHHI
BHUMOT, KOJIM HeJJOCTATHLO IpodecioHaniB, 3a 6pakoM yacy Ha TeCTyBaHHA.

Pusuk, cnenn@ivyHuii 41 KOHKPETHOrO NPOEKTY, BUPAXKAETHCA B
KiHIleBUX HeJOJiKaX NpoekTy (He3aBeplleHiCTh MPOEKTY A0 O0inmAHOTrO
TEepMiHY TOINO).

HisnsHocTi xepyBanuam pusukoM. TunamMu kepyBaHHA € igeHTH(DI-
Kallifi pu3uKy, #Oro aHaji3, BU3HAUEHHA NIPIOPHUTETIB AJIA KOMKHOTO 3
BUAiIeHUX pusuKis. KepyBaHHA pU3NMKOM Ma€ Ba)XJIMBI IIAAXH, HABE-
IeHi Ha puc. 11.4.

Iepma yacTHHA — OI[IHKA PUBUKY MPOEKTY IMiJ yac iioro po3pobxm
Ta niarpuMKn. OUiHIOBAHHA MiCTHTB TPH JisIBHOCTI: leHTHdiKallis, anamia
PU3UKY, BUSHAYEHHA TIPIOPUTETIB JAJIA KOXKHOTO 3 BUALJIEHNX PH3HUKiB. A
ireHTH(DIKALIl pUBHUKIB BUKOPHCTOBYIOTHCS PiBHOMAHITHI TEXHIKH.

HOpyra yacTUHA — KOHTDPOJIb PU3HNKY. [0 HbOTO HaJIeXKaTh 3MEHIIEH-
HA PU3UKY, IJIAHYBAHHA Ta A03BiJ (peakilia) pusnuKry.

IIns mobyaoBy HOBOI CHCTEMH HeOo6X1THO CKJACcTH Nepesiik npobiem
i npoBecTH NOPIBHSAIBHUN aHANi3 ycix BUAIB AiAJBHOCTL B IPOEKTI Ha
KOXKHOMY 3 eTalliB XurreBoro Hukay. Ilpu po3durri npouecy po3pobxu
Ha Apibuimi (parmMeHTH 3’ABJSETHCA MOXKJIUBICTD BUABUTHU, HA AKOMY
eraini BUHMKAaE mpobsieMa, 110 CIIPUYUHAE BHHUKHEHHA PUBUKY.

Ilicas izenTudikaiil pusuKiB OyLyeThCA cxeMa IIPIOPUTETY A PU-
BMKiB BiZIIIOBLIHO [0 NOKA3HUKIB 30UTKY PHUBHUKY, OL[IHOK HACJHiAKiB puan-
KY, OIIiHOK iMOBipHOCTi pPU3BHKY.

PusuK 3HMKYETHCA IPH TOCTYIOBOMY HapOIlyBaHHi GYHKIiM npoek-
Ty i 3 IpoBeeHHAM PErPEeCUBHOIO TeCTYBaHHS, 3a AKOr0 HOBA QYHKIIA
TECTYETBCA PA30M 3 NOTIEPEAHBOI0, 110 JA€ 3HUKKY PUSUKY.

14* 211



mepenipxa CIIHCKY

JlexoMmosunis

Honyck amanizy

dyEKOin KepyBaHHA aHATI30M

eHTH(DiKaIiA .

In dixan Juramika cucTeMH

Oninka Anaxis — ] Monen} BHKOHAHHA

PU3HKY Mogeni xomropucy

Ilpiopurern AHM}S Mepeaxl
Amnanis pimesns
Axkicrts pusnky
—

Kepysauns Bnaus Ha pusuk

pHU3UKOM 3MeHIIeHHA PUIUKY

Imdbopmania kynisai
Mipu pusuky
IIepemimenus
PiBeHb sHM)KEeHHA

KonTpous

PH3UKY 3MeHIIeHH A

mmmynamm eJIeMeHTiB
HJI&HYBaHHﬂ iHTerpanii

IInanypanus

Peaknia
Mirpanis pusury
MoOHITOpPHHT PUIUKY
IlepeouinioBaHEA pU3UKY

Puc. 11.4, Kpoxku KepyBaHHHA PHIHKOM

I KOXKHOTO MOXKJIMBOTO PU3UKY BUBHAYACTLCH IIOKA3HUK CTYIIEHS
tioro #MoBipHOCTI i HOKa3HMK BTpAT, OB A3aHUX 3 faHUM puamkoM. Ilix
Yac IIpoBefileHHA PerpecUuBHOIO TECTYBAHHSA BiAUIYKYIOTHCH KPUTHYHI 110-
MHAJKA. 3AJIe’KHO BijJ TOro, HACKINBLKY LA NOMMIKA KPUTHYHA i Bij Toro,
SIKi MOKA3HUKH PU3HKY AiI0Tb, 00YUCHIOETHCA 36UTOK PHSHKY.

Kpoku kepyBanna puankom. BianosiaHo o gisnsHoCTi kepyBaHHA
puszKoM (prc. 11.4) KPOKH KepyBaHHS MOXKHa po36HUTH Ha Taki eTamm:

* 3MEHUIEHHA PHIUKY;

* IJIAHYBAHHSA PU3UKY;

* BUpillleHHA NIPOOJEMH PUSHKY.

i1 3SMeHIEeHHA PUBUKY € TPH cTpaTerii, KOTPi BU3HAYAIOTD, AK:

* VHHUKATH DHU3UKY LIJISXOM 3MiHUM BUMOr J0 GYHKIIOHAILHOCTI;

. * Nepepo3NOALNATHA PUSHK LIJIAXOM HOI'0 YACTKOBOTO PO3MIIEHHSA B
iHmAX cucreMax;

* BiJICTeXYyBaTH PHU3UK il YIIPABIAATHA HASIBHUMH PECypCaMH.

3ayieKHO BiJi TOr0, AKUMHM € MAcCIITAGN MOKJIMBOTO HETaTHBHOI'O BILIM-
BY DM3HKY Ha IPOAYKT i BapTiCTh BUTPAT Ha HOro JIiKBifallilo, BUSHAYHMO
CHCTEMY KePYBaHHS PH3NUKOM AK BiAHOIEHHSA
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36umox 0o minimizayii — 36umox nicas minimizayii

IJina nposedennsn minimiszayii pusuxy

Jlxa midimMisanii pusuky € pap crpareriii. Hanpuknazn, npororuamny-
BaHHA MOXKe JOIOMOITH o0paTH TaKNH IJIAX PO3BUTKY NPOEKTY, Ha KO-
MY PM3HK 3BEeJIEHUI A0 MiHIMyMYy.

Boewm y mxepedi [2], nanpuknazg, ineHTudikysas 10 TO4OK PU3UKY B
NPOEeKTi, IKi BAHUKAIOTHL HaliuacTilre:

1. Ckxopouennsa urraty abo Habip HekBasidikoBaHHX HpaIIIBHHICIB.

2. HepeanxicTuuni npoexTHi nmaaHu i 610KeTH.

3. Pospobkra QYHKIIOHANBHO XUOHIX IPOTPAMHHX eJIeMeHTiR.

4. Pospobka HeBJAJIOro KOPNCTYBALLKOTO iHTEpdeiicy.

5. Hesjana mocTaHOBKA BUMOT.

6. IlocriitHa 3MiHa BUMOT.

7. Heponiku y BHYTpilIHi# opranisanii pobir.

8. Heponiku y B3a€Mo/iii i3 3aMOBHUKOM.

9. HesBminus npau}oaa'm B peaJbHOMY Yaci

10. O6mesxeHi KoMn’1oTepHi 3acobn.

11.6. IInan npoekry

IlnaH IpoeKTy CTBOPIOETHCS LISl 3B’ A3KY i3 3aMOBHUKOM, AKHI MOXKe
ozepaxaTH HeobxinHy indopmaniio 3 npoexTy a6o MpoBecTH Horo iHcNek-
11i10, i BKIIOYAE:

1. BusHaueHHs MeXX CHCTE€MH, JIiHiil BeIeHHA IPOEKTY 3 TOUKaMH
(rapaJiesIbHO, TIOCJIiTOBHO) eTamiB po3pobKH.

2. dopMyBaHHES YacOBOTO IJIAHY (Yac BHKOHAHHA TuUx abo iHmux
pobiT y npoexrTi).

3. CTpykTypy pobouoi rpynu i BusHayeHHs nepiosy, Tumis pobir Ta
pecypcis.

4. TexHiuHMI1 OMMC IIJAHOBAHOI CMCTEMH 3 OIKMCOM anapaTHOTO H Ipo-
rpaMHoro 3afesnedeHHs UPOEKTY, KOMIILISATOPiB, iHTepdeiiciB, CHCTEMHOrO
yCTATKYBaHHs, & TAKOXK o0OMe)KeHb Ha Yac BUKOHAHHSA Ta Oe3leKy TOIIO.

5. CraHJapTH, NPOLEAYPH, 3aIPONOHOBAHI TEXHIKM Ta iHCTPYMEHTH
BeJEHHS [IPOEKTY.

6. Ilnan gocATHEeHHST AKOCTI.

7. Ilnan kepyBaHHA KoHbirypauie.

8. IInaH DiATOTOBKY JOKYMEHTAIli]l 3 TepMiHaAMU BUTOTOBJIEHHS KOMXK-
HOI'0O JIOKYMEHTA Ta IXHiX BUKOHABILiB.

9. Ilnad KepyBaHHA JaHUMHU i AKepesamu indopmanii i3 sasHaveH-
HAM BifinoBigaJpHUX 3a POpMYyBaHHSA JUCKIB abo AUCKeT.

10. ITnaH TeCTyBaHHA i3 3a3HAYEHHAM METO/IB TECTYBAHHSA, CTaAiH i das.

11. IlraH HaBYaHHSA i3 3a3HAYEHHAM NOKYMEHTiB, IPOrPaAaMHUX CHC-
TeM, THIIB YIpaBIiHHs, BAKOPNCTOBYBAHMX Y Ipolleci HaBYaHHSA.
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12. Ilnan Gesanexku JJiA BU3HAYEHHA KOHQiJeHIIadbHOCTI, OOMeKeHb
Ha IapoJli i npaByUia BUKOPHUCTAHHA 1X, ¥ TOMY YHCJi MPH iHTerpamii.

13. IInan xepyBaHHA PU3UKOM.

14. Ilnan cynpoBoAKeHHA i3 3a3HAYEHHAM BiAOBIMAJLHUX 33 3MiHy
KOJZliB, PEMOHT YCTATKYBAaHHS, BUKOPUCTAHHA JOKYMEHTAIlil TOINO.

Kpim Toro, onucyrorsesa adropurmMu, iHCTpYMEHTH, TEXHIKH Heperiia-
oy abo incneknii KoAy, MOBHM BeJeHHA NpoeKTy a6o mpeseHTaIiil, MOBK
KOXYBaHHS, TEXHIKH TeCTyBaHHSI.

11.7. Mogeni npouecy BeIeHHS IPOEKTY

¥ npomy migposAiii posriAnaTECA TAKl ACIHEKTH BEICHHS IPOEKTY, K
BHMOTH J0 IIJIAHY IPOEKTY, 10 MOXKYTH 3MIHIOBATHCS 3aJIEXKHO BiJ TOrO,
. HACKIJbKM BOHH IiAAI0TLCS BILUINBY PU3UKY, 4 TAKOM YYACTD CIIEianicTin
y mpoexTi Tomio [3]. PosrianaeTbes KigbKa yCmiIIHMX MOAeed BeJeHHs
npoeKTiB (Hanpukiag, dbipmu “Digital’s Alpha AXP” i “F-16 aircraft software”
[5]). PosrusineMo 11i acIieKTH Ha IPHKJIAAX 3a3HAUYeHUX Mojesesi.

KepyBaHuHst peecrpaniero. Ha yac crBOpeHHSA BEJIMKOI0 MIPOEKTY IIepiia
dipma BuTpaTuia 6araTo pokis, 1106 DobyayBaTH TaK 3BaHY MOJENb Ke-
pyBaHHA peecTpauierw. el npoexT 6yaysascs Ha 6as3i YOTHPLOX Ollepalliii-
HUX CHCTeM, y HboMYy Opanu yyactsh 22 rpynu iHKeHepiB-IIporpamicris.

3anpoIoHOBaHA MOJe)ib 6A3YETHCA HA TAKUX IMOJOMEHHAX:

* BCTAHOBJIEHHS CHEIlialbHOr0 PO3YMIHHA HpoBIeMH, 110 HOLiIAETh-
cd BciMa YYaCHMKaMM IIPOEKTY;

. * CTBOPEHHS IIOBHOIO i MiATPHMaHOro BCiMa yYacHUKAMHK MEpeiky
30008’ a3aHb CHiBpOOiTHHKIB;

+ iHCIeKIil i3 CHCTEMOIO 3BOPOTHOTIO 3B A3KY;

* 3a0XO0YEHHA KOXKHOI'O YCIiXYy B IIPOCYBaHHi 3a IpoeKToM Iporpam
(merox Conklin, puc. 11.5) ta B HapuaHHI.

Paga nupexropie cucremn

y \ 4

Menensxep Texuiuni
TPOEKTY IUDEKTOPU
Cuayx06a
nporpaMm

Puc. 11.5. Opranisauig npoexry
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IlepenbaueHno, 10 TPOEKT BeAYTh KiJibKa IpyI, Peayisyloud OXHY 3a-
raapHy mMery. KoxkHa rpymna a6o migrpyna mpoeKTy BH3HA4a€ IPOEKT y
TepMiHax ruobasLHUX 3aBAaHb. MeHemxep poapobiise naHu i nepefae ix y
rpynu. ¥ maHax 3a3HAYEHO 3MICT POGIT s KOXKHOTO 3aBIaHHA, BiAMOBIAHL
KOMeHTapi ¥ oOMesKeHHS Ha BHKOHAHHS IUIAHY BiJ{MOBiZHO N0 CHHMCKY
pimens. Ilig yac ananisy pe3yJbraTiB pobiT BaeThCs OLIHKA BHECKY KOXK-
HOTO B cIiABHY pobory. Iesaki uwieny KOMaHAKX MOYKYTh He 6paTu yJacTi B
NpoBejieHH] KOHKpeTHUX pobiT, ajse 6yTH BiANIOBiAaIbHIMHU 3a pOOOTY.

Kpim Toro, MeHexxep NOCTiHiHO iHCIIEKTYE POOOTH NPOEKTY, MOCTA-
yaHHA IX i yeKae Biji BUKOHABIIIB IIOBiJOMJIEHD PO “KpuTHYHI MOAii”, 1110
MOJKYTh CIOIPHYMHHUTH PU3HMK. ¥ IbOMY pasi Bin mpoBoguTh HeoOXimui
3MiHHM JJI IPOCYBaHHSA MIPOEKTY AaJii, hikcye KPOKYM NpocyBaHHS i BigdHa-
vae nepcoHastii. MeHemxep 3’AcoBye HaAgBHI TPYAHOILi, 3aco0m NMOJOIAHHSA
iX i IUTaHKA TOJAJIBILIOr0 NONINIIEHHS IPOEeKTY.

Jlo nepeniky 3aBgaHb MeHe[)Kepa BXOAUTh KOOPJAHWHANIA IPYyI ana-
paTHOro i NporpaMHoro sabesrneueHHd 3 BUSHAYEHHAM 000B’ #A3KiB OKpe-
MHX CHiBpOGITHHKIB y TeXHiYHOMY 11poeKTi. OCKiJILKH KOODAUHYBATH pPO-
60Ty Y BEJIMKOMY IIPOEKTi y3Ke BAXKKO, TO MEHEeIJKeP IPOeKTY 1 TeXHiuH1
JUPEKTOPH CTBOPIOIOTHh KiJIbKa MJIaHiB, J0Ope CKOOPAWHOBAHMX OAUH 3
opuuM. CrniBpoGIiTHHKH MOYKYTH IPAIIOBATH i 3 3araJbHUM IJIQHOM, i 3
OinpIr JOKJAAHNMHA iHCTPYKIIAMM.

Jnst sanobiraHHA HenepegfaueHUM NOAIAM PUSHKY MeHe[pKep iHCnek-
Ty€ IpoBeJeHHA POGiT, YHACHiOK Yoro poduThcAd KOPOTKHUM 3BiT, INO
BCTAHOBJIIOE:

* IOAepPIKaHHs TePpMiHIB BUKOHAHHA ILJIaHY;

* BiXUW BUKOHAHHA IIJIAHY;

» IUJISAXHU B TPOEKTI, Niggari KPUTHIL;

* IJaHYBAaHHA HeoOXimzHOI NisTTBHOCTI HA KPUTHUYHOMY ULIAXY;
* MMTAHHA, AKi BUHMKJIN i aKi po3B’aAsaHo;

+ MUTAHHA, AKi BHHUKJH, aje AKi He po3B’A3aHo.

MogemwoBanus. Y mxepedni [3, npoekt F-16] noaano mozsens Bixmosi-
LaJbHOCT] WIeHiB KOMaHAY iHTerpajbHoi po3pobKK MOAYIBHOI IPOrpaM-
HOI CHCTEeMU 3 HaPOIIYBAHHAM MOXKJIMBOCTEH i posmmpenHaM GyHKIiH
[IPOEKTYy, 4 TAKOM 3 BH3HAUEHHAM BaprocTi i miaHiB 3MiH y IpoexTi.
Mogens BimoBigansHOCTi KOMaAM HaBeaeHo Ha puc. 11.6.

Mexnemxep Kepye po3noaisom 0608’ A3KiB i BCTAHOBIIOE TEPMiHH A1d
BHUKOHAHHJA peaJizallil TpbOX OHAKOBUX 34 00CATOM 3aB/aHb.

VuacHHKM NPOEKTY IpAIlIOBAIM B MaTpUyHiil opranisamnii, B Takii, ge
KOKeH iH)XeHep BXOAMWB A0 CKJIaJy BU3HAYEHOrO TUIY pobiT (IpoeKTy-
BaHHA abo TecTyBaHHs) B oqHOMY abo 6inbiue mpoekrax. CyTh opraHi-
sauii po6o4oi rpyny iHTErpoBaHOro pO3BUTKY IPOAYKTY IOJNATAE B MOMK-
JIMBOCTI HPAIIOBATH CIILIBHO, BiITIOBIAHO A0 3arajlbHUX 3aKOHIB AUCIIMII-
JIiBM JJIA BCiX Ipyn Ta OKpeMUX 3aco6iB KOHTPOJIO 3a po6oTOIO.
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BignosizansHicTs 3a
NIaHYBAHHA
Bukonauusa naany
Kinnesuii peayanTaT

Bnaus Ha NpoOeKT
3’sicyBaHEA a00 yHIOpAAKYyBaHHA
CupusuBa

Kepisaunrso

Iligcunenssa (Mo3UTHBHE

abo HeraTusHe)

Puc. 11.6. Mogeas BignosixansRocTi KOMAHAY B iHTErpoBaHOMY IIPOEKTL

Y HaBeeHilt MoAesi rpyna — e komGiHallis MpalniBHUKIB, Bignosi-
IaJibHUX 34 pe3ynbraT cBoei po6oru. BupasHuk iHTepeciB — me Toi, XTO
3aMOBJISI€ IPOEKT i BILIMBA€E Ha pedysbrar abo Ha BHOip mnaxy mis ao-
cATHEeHHA pesyuabrary. Ilig yac po3pobGKku 000B’A3KH i poJii npaniBHUKIB
IIOCTiIHO 3MiHIOIOTHCSH, IO 3PYYHO JJIA OIPOEKTY, B AKOMY HeoOxifgHe npo-
BEJEHHSA OIIepPATUBHUX IPOIELYD, i YacTo 3MIHIOIOThCA muaHu. J[Jia niaHiB
BCTAHOBJIOIOTHCA TEPMiHM B MeXKaX TH2KHA 460 HaBiTh roAuH (a He Micsa-
s, AK e 6yJi0 PO3MJIAHYTO B IIonepeAHii MeToguni opradisamnii po6ir).

3 Mmeror0 opraHizalii pobiT BeJHKOro KOJNEKTUBY BHKOPHUCTOBYIOTHCS
KapTH 000oB’A3KiB, cXeMH, 110 BiAOMBAIOTH TEPMiHH HA IMUIAXY BUKOHAHHS
pobiT AnA KoXXHOL YaCTHMHM NPoeKTy. IIoKasHMKOM TOro, HACKiILKYM BHKO-
HAHO 3aBJAHHA, € JiarpaMa IJIAHOBAHHMX 1 peaibHO BUKOHAHUX pobit. YacTo
1A MOAeb 060B’A3KIB 06’€AHYETHCA 3 PYYHMM MOJEJIOBAHHAM JIJIA YHHK-
HeHHA Heba)KaHMX ClleHapiiB Ta 3paskiB B3acMoAil MiXK MpaliBHUKaMM.

BeranoBieHHA Bix, Bixu Ha mnsaXy BUKOHAHHS BCTAHOBJIIOIOTHCHA
38 TAKMMH OCHOBHUMH 110JIOXKEeHHHAMH HPOLECY PO3PO6KH IPOrPAMHOTO
3abe3neueHHsa:

* 3aBJAHHS JKUTTEBOIO IUKIY;

+ apxiTekTypa KUTTEBOTO LUKJIY;

* IIOYATKOBI ONlepalifini MoXKJIMBOCTI.

OcHOBHI 3aBJaHHA KUTTEBOIO [UKJY OB’ A3aHi 3 MEeTOI0 BUPDA3HUKIB
iHTepeciB 3aMOBHIKA. 3aMOBHIK BU3HAYAE MeXi CHCTEeMH, cepeoBHIIE i
30BHIIIIHI CHCTEMH, 3 AKMMHU cHCTeMa Ma€ B3aeMoaiaTH. IloTiM 3aMOBHHK
3a JOIIOMOrol0 ClieHapiiB BUsHayae, AK cucTeMa Gyxe BUKOPUCTOBYBATHCS .-
Cuenapii moTpi6HO BupakaTH, BIAlOYMCh A0 TepMiHiB nMpoTroTUNiB, €K-
paHiB, IOTOKiB JaHUX TOIIO, & TAKOX CYIIPOBOJYKYBATH MPUKIAKAMH II0-
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BEAIHKHM CHCTEMHM B KPpUTHYHMX BUOaAKax. s mobGyqoBH [IOYaATKOBOTO
nJaHy XHUTTEBOro IUKJIY 3a JukepenoM [2] Tpeba pos3s’s3aTu Taxi oc-
HOBHI IMTaHHS.

1. Ins yoro cucremMa po3poOIAsAETHCA.

2. Mo i xonu Gyae 3pobJeHO.

3. Xto BigmoBiZaNBHNMIT 32 BUKOHAHHA QPYHKILii.

4. SIx 6yne BUKOHyBaTHCA PoGOTa TeXHIUHO i fiKa cTparerig Kepy-
BaHHA nepebirom poodiT.

5. SIki pecypcu HeoOxiaHi.

6. Yu € cenc 3aifimaTUCA IIUM.

Jnst BefieHHA IPOEKTY 3R1NCHIOETHCS HifXiJl, OCHOBAHUIL HA CITipaJIbHii
MoJeJIi MKHUTTEBOr0 MUKJIY. 3MicT Iiel MoAesni mojsrae B TOMy, IO Ha
KOYXHOMY BUITKY IIpOIlecy po3po0Ky POONATHCA NPUNYICHHS PO 3aBJAK-
HS1, YMOBU BHGODY 1X Ta 06Me)KeHHs, 3 AKMMU 3iTKHYTHCA PO3POGHUKH Ha
HOBOMY BUTKY cHipauJri.

11.8. MeTpHKH MeHEIKMEHTY

MeHemxMeHT TPOrpaMHol iHXKeHepil Mae CIpaTHCs Ha NeBH1 KiabkicHl
[IOKA3HUKY NTPoLieCy, AKi GyaeMo HasuBaTu MeTpuxkamu. CIiij 3a3Ha4MUTH, 110 B
TIporpamHiii inskeHepii HemMae BUSHAHOI CTAJIO1 CUCTEMH METPUK, OHAaK € Gara-
TO ITPOMO3HUILi, AaHAJI3 TKUX MOJKE CIIYTYBaTH CTAPTOBOIO BXiJHOIO IIO3HITIE€I0
UL CHCTEMM BUMIDiB, aeKBaTHOI KOHKPETHOMY CIEKTDY PO3pobOK.

Byaemo po3pi3HATH MeTPHUKH IPOIECY PO3POOKH i NMPOAYKTY PO3POOKH.

Y poai MeTpuK nponecy Mo¥ke 6YyTH BUKOPUCTAHO Mipy TPYAOBHATpAT
[4] (nanpuknan, NOFUHO-MiCAIL), Yac pO3pOGKH, KiJIBKICTh IOMIJIOK, 3HAI-
JEeHHX [iJ] yac TeCTYBaHHA. 30KPeMa, LI0A0 CLEHAPHOrO HiX00y, BUKJIa-
JIeHOTO B 1. 3.5, Mo)Ke OyTH HA3BAHO TAKi METPHKH Ipolecy:

— 3arajibHUH 4ac po3poOKH;

— TepPMiH pPO3pPOOKH A KOMKHOI cTamii;

— TepMiH Moaudikanii moaesell nonepeaHbOI CTAMIL;

— TepMiH BUKOHAHHA KOX(HOI poboTn:

1) cnenudiraitis crenapiis;

2) cneungikalisa 06’exTiB;

3) KoHCTPYIOBaHHS ClieHAPiiB;

4) xoHCTPYIOBaHHA 06’€KTiB;

5) TecTyBaHHA clieHapiiB/00’exTiB:

— KinbKicTh 3HAliIeHNX NOMMJIOK IIifi yac peBisii;

— KinbkicTh 3MiH y MogZeJi monepeHbOI CTail;

— BapTicTh 3a0e3neueHHs AKOCTi;

— BapPTiCTh BBeJIeHHA HOBOI'O MPONECY PO3POBKH.

i mipu € 6a3ucom AJist IIaHYBaHHA MaiGyTHIX po3pobok. Ilokasauku
MipH 3aJIe}KATh Bill IPOEKTY, Opradisaiiii, BAKOHABIIB, CKJIAAHOCTI 3aBAAHHSA.
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Merpuku MpoayKTY MOXKe OyTH 3aIIPOIIOHOBAHO AJIA KOMKHOI cTagii
poapobku. 3araibHOIO Mipolo € TpacoBaHiCTh. BoHa MoMe BU3HaUaTUCH
AK UUCJIO TePBUHHMX BUMOT' IIPAMO YCIAJAKOBaHUX Yy MojeJi creHapiis
(zuB.rIaBY 5).

IlpukaagaMmu MeTPHK cTaznii aHanisy € JOKaJAbHICTB BHMOr IJd
cueHapiis, a TakoX KiankicTb BHMOr; aKTOpiB Ta cleHapiiB; 06’ekTiB
KOXXKHOro THIIY; 06’€KTiB, AKi Aii0Th y crieHapii (MakcuMasbHe, cepeRHE);
onepailiil 06’€KTy; CTUMYJIIB B OZHOMY clieHapii; napameTpis cTuMyJy.

CrieniasibHOI0 MipoIo (piBeHb IOBTOPHOIO BUKOPUCTAHHSA) € BiTHOIIEHHSA
po3Mipy poGoYOro NMPOAYKTY, CTBOPEHOTO 3 FOTOBIUX KOMIIOHEHTIB, [0 po3Mipy
npUKJagHol cucTeMH B 1iiomy. Ila mipa Moske BpaxoByBaTHCA AJIA BH-
3HAYeHHA BApTOCTi Ta AKOCTi po3pobieHOro mporpaMHoOro 3abesneyeHHA.

Jlo MeTpuK crafii KOHCTPYIOBAHHA HAJNEKATH 3arajbHe YHCJI0 Kiacis,
3arajbHe YUCJO Olepaliii, a TaKO¥ YHNCI0 BUKODHCTAHUX TOTOBUX Ta
HOBHX KJA&CiB; MOBTOPHO BHKOPWCTOBYBAHHX OHepalil; CTHMYJIB, HIO
Bifmpas/eHo; KaaciB, AKi yenagxosywoTh (260 BUKOPUCTOBYIOTE) CIIELIV-
(dhiuny oneparriio; Kaacis, Big AKMX 3as1€:KUTH TON UM iHIMUIE Kiac; KJIaciB,
AKI 3asesxaTh BiJi OKPEeMOro KJjacy; IpAMUX KOPUCTYBaydiB KJlacy 4 ole-
pamii (kaHauAaTa HA POJb KOMIIOHEHTH), a TAKOXK ILIMpMHA i riaubuna
iepapxii yecnagxyBaHHS.

Kpim TOro, € CTaTUCTUYHI METPUKH, AKi BUKOPHCTOBYIOTLCH JIJIS OIiH-
K¥ AeAKUX XapaKTepucTuk o0 eKTiB. [lo CTATUCTUYHUX METPHK HAJIEXKaTh
cepelHA KinbKicTs onepaniil y Kjaci; cepeJHs ZOBXKUHA oneparrifi (B one-
paropax); cepejHs KUIBKICTE CTUMYJIB, YCIIAAKOBAHUX Ollepariii; cepea-
HA KiJBKICTHL CHAJKOEMIIIB KJIACY; CePelHA KiJbKicTh CiaZKOEMILiB
ormepariii.

Vei nepeniveni mipu € Tpoxu cy6’eKTUBHMMH. BoHU cnmpaloThea Ha
cy6’€KTHBHI OLIIHKH €KCIepTiB, TOMY KOXKHA OpraHisamnis, KOXKHUH KOHK-
peTHUIl npolec MalTh 3adiKCyBaT BUKODHUCTOBYBaHL HUMU MipH, Kl
J03BOJIATH OLIHMTH NOLiNbHICTHL MEHENXKMEHTY IPOTPAMHUX CUCTEM.

KoaTpoabHi 3anuTanHada i 3aBganna

1. 5IxisaBmaHHA BUpPILIYIOTHCA MEHEIKMEHTOM iH)KeHepii mporpam-
HUX cucTeMm?

2. JaiiTe BU3HAUEHHSA [IPOIECY IIAHYBAHHA MEHEKMEHTY IIpOrpam-
HOro 3a0e3NeueHHA.

3. dAxi miaxonu no opranisanii pospo6xu Bam Bigomi?

4. $Iki € MeToxu BU3HAUEHHS BAPTOCTI MporpamMmHoro 3abeaneyeHHsa?

5. ¥V uomy cyTh KepyBaHHA PHU3VKOM IIDH CTBOPEHHI IPOTPAMHHX
cucrem?

6. HapeaiTh mpuKJIagM cTpaTeriii KepyBaHHSA IIPOEKTOM.

7. $Ixi Bu 3HaecTe METPUKHU [IpOLECY KEPYBAHHA MPOEKTOM?
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Tnasa 12. TIOBTOPHE BHMKOPUCTAHHSA
B ITPOTPAMHIN IHXEHEPII

12.1. 3micT npo6aemu

OzHiero 3 XxapaKTepHUX PUC iHXKEHEepHOI AiAIbHOCTI € BUKOPUCTAHHA
roToBUX pimieHs abo netaneid. OfHAK yci, XTO IpaIioe HaJ CTBOPDEHHAM
PeaIbHUX CHCTEM, 3HAIOTD, 1110 IPOMUCJIOBE BHKOPUCTAHHS I'OTOBUX PillleHb
y nporpamHiit inxkenepii I1je He cTaJI0 TOBCAKEHHOIO IPAKTHKOI0. K110
y ¢BiTi npauoTs Maixke 8 MiH nporpamicris, ro npubausuao 80 % 3 HuxX
MpamiioTh HAJ CTBOPeHHSAM nporpaM obuiky it opramisaniifinoro
yIIpaBJiHHA Ha KiJIbKOX PiBHAX: OKPEMOTo Iigpo3ainy ¢hipmu, okpeMoro
acmeKTy AisibHoCTi hipMmu, (hipmu B niiomy, Koprnopanii, ranysi i, Hapeuiri,
nepxxaBu. lle, lepeBaXHO, 3a7aui po3paxyHKiB, CTaTUCTUKH, [JOIIOMOTH B
NPUMHATTI pillleRs IpY yIpaBIiHHi pisHOMaHiTHUME pecypcamMu — Kaj-
pPOBUMY, (HiHAHCOBUMU TOLIO.

3a ouinkamu excrepris, 75 % nux pobit y cBiti gybawioThca — Ha
THCSYaAX HMiATPHUEMCTB CTBOPIOIOTHCH IIPOrpaMy CKJIAACBKOTO 06Ky, Ha-
paxyBaHHS 3apIljlaTH, POSPAXyHKY BUTPAT Ha BUPOOHUIITBO NPOAYKILiT,
CKJAJaHHA MaplupyTiB gerajefl Ha BUpOOHUYOMY KOHBeepi Tomjo. Xoya
GimpuricTs i3 IUX mporpaM THIIOBi, aje KOMHOrIO pasy 3HaXOAATbCH
0cOo0JIUBOCTi, 110 HE A03BOJIAIOTH 3aCTOCYBATH PO3POOJIEHY paHille 1mpo-
rpamy. ToMy HUHI aKTHBHO PO3BMBAETHCA HAIIPAM, BOJHOUAC HAYKOBUH
Ta iH)KeHepHUil, AKNI HasdBaHO MOBTOPHUM BUKOPUCTAHHAM ab0 KOMIIO-
HEeHTHOIO PO3POOKOI0 IIporpam.

Komnonenmua pospobra — nie MeTOA T0OYAOBH IIporpaMHoro 3abeare-
YeHHS 3 KOHCTDYKIIiH 82 KaTajsoroMm — sSIK KOMIIO3UILil rOTOBUX KOMIIOHEHT.
Vnerscs He Julile IPO NOpLii MPOrpaMHOro KoLy 860 mporpaMHi MomyJIi.

ITosmophe surkopucmants (peBUKOPUCMARHA) — Ile BHKOPUCTAHHHA
IJIst HOBUX PO3pOGOK Oyab-siKUX 1MOpPIIifi GopMasiBoBaHUX 3HAHB, 3400Y-
THX IiJ yac peasisallii 3aBepiieHUX po3po6OK MPOrpaMHNX CUCTEM.

Haxonuuennit focBij po3poOKu CHCTEM IPOTPAMHOTO 3a0e3IeueHHA
Moke 6yTHu sadikcoBaHO B pisHOMaHITHHX (OopMax, IOUHHAIOYH BiJ KOH-
KPETHUX NapaMeTPU3OBaHUX IPOTPAMHEHMX MOZAYJIB i KiHUaloum mporpam-
HUMH apxiTeKTypaMu Ta cepenosuinamu. ani 6yaemo HasuBaTu nosmop-
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HO surxopucmosgysanumu Komnonwenumanu (II1BK) ereMeHTH 3HaHBb HPO
MUHYJHHA ZOCBiJ PO3POOKH CUCTEM IIPOrPAMYBAHHS, AKIIO:

1) ix MOXYTh BUKODHCTOBYBATH He JIHIIE iXHi po3po6HUKY;

2) ix MOKHA aJalTyBaTH JJIA CTBOPEHHS HOBUX CHCTEM.

3ayBasKuMoO, IO IpH IbOMY MHOTPiGen KaTajor, 3 AKOro MOXKHAa
3po3yMiTH, AKi JeTaJli € 1 AK iX MOKHA MOEJHYBATH B KOHCTPYKLi0. Toxx
MOBTOPHE BUKOPHCTAHHS Ma€ BKJIOYATU CUCTEMATHYHY I1JI€CIPAMOBAHY
JianbpHICTE 31 cTBOpeHHA Kartasory [1]. Mu HasuBaeMoO Take IMOBTOPHE
BUKOPHUCTaHHS CLCMeMAMUYHUM, MAKPECIIOYH IIUM, 10 HAeTLCA He IIPo
KOMIIOHEHTH, CTBOPEHi BHACJIIIOK PO3POOKY IPOTPAMHOI CHCTEMH, IiCIA
3aBepIIIeHHS AKOI “BUNIAAKOBO” 3’scyBajocs, LIO Il KOMIOHEHTH MOMXKYTb
me KoMychb cTaTH B nmpuroai. Jocsia Tak 3BaHOl peidskeHepii roroBux
IPOrpaMHUX INPOAYKTIB NOKa3aB 0e3mepCleKTHBHICTh MONUIYKY TAKHX
sHaxigok. Ha BigMiHy Bif HbOTO, cucmemamuine noemopHe 8uKOpucman-
HA € KaMiTaJOMICTKHM HiZXOAOM, IO Nependadyac HAABHICTL JBOX ABHO
BHUAIJIEHUX MTPOLECiB B YKUTTEBOMY I{HKJIi pO3POOKH IIPOrpaMHHX CHCTEM.
3ynuHUMOCSA HA CYTi I[UX IIponecis.

Hepwuii npoyec — cméopennsn IIBK. Bin Briouae TaKki KpoKH:

1) BUBUEHHS CIIEKTPA 3aBAAHb, 1[0 BUPIIIYIOTHCA, BUSABIEHHA cepel
HHIX 3aTajJbHUX IMiAXOAIB 10 BUPIIIeHHA;

2) nobynoBy AN HUX KOMIIOHEHT, fAKi peayidyioTh 3HalifieRi niagxoau
a00 okpeMmi iXHi eJleMeHTH, KOTPi MM Ha3BaJX IOBTOPHO BUKOPHCTOBYBA-
HHMH KOMIIOHEHTaMH;

3) nobynoBy KaTayory, HaliJIEHOTO Ha MOLIYK HeOOXiHUX KOMIIOHEHT.

Jna ycniniHol peanisanii 1poro npouecy HeoOXiHO MATH ITEeBHUIA
JOCBiZ y BUpiNIeHH] He ONHOTO, a KiIbKOX MOAIGHNX 3aBaHb, IO JJO3BOJIAE
BHUSIBUTH fK IXHi CIiJIBHI pUCH, Tak i po3bikHocTi, 111006 3HaAlTH 3arajibHe
BHUpIilIEeHHA AJIA IXHbOI peajisalii, a Tako»kK cNocob6m HACTPOIOBAHHA Ha
XapaKTepHi JJIA KOXHOr0 3aBJlaHHA 0CO0JIMBOCTI.

A pyzuii npoyec — KOHCMPYIO6ARKA YiLbOBUX CUCTEM 3 ZOTMOBUX
komnonenm. Bin nepenbauae Taki Kpoxu:

1) spoaymiTu, 1110 Ma€ po6ATH HOBa IIJILOBA CUCTEMA, JAJIA YOrOo BOHA
CTBOPIOETHCS 1 AKI BUMOTH O Hel CTABJIATHCH;

2) 3HaliTH Y KaTanosi cepefi rOTOBUX KOMIIOHEHT Ti, iKi BBA’KAIOTHCA
MiAXONAILLMMHA, 1 3PO3YMiTH, 1110 BOHH POOJIATD;

3) sicTaBUTH MeTy HOBOi pO3POOKH 3 MOKJIUBOCTSAMM 3HANJEHHX
IIBK i npuiinaTy pillleHHA NMPo AOUiJbHICTE BUKOPHCTAHHA iX;

4) sacrocysatu Bifi6pani IIBK i1 inTerpysaTu ix £0 HOBOI po3pobku,
3abeameyn BTN HeOOXiAHI cIoJyUeHHS. -

Creopenna IIBK norpebye BkIageHHs KamiTajny, a BAKOPUCTAHHA
JO3BOAAEC OTPHUMATH 3UCK 3a PaXyHOK eKOHOMil TpyaosarpaT. fk 1 Bci
iHBecTHILii, iHBecTHIIil B TOBTOPHE BUKOPHUCTAHHSA ITOTPe6YIOTh NOCHIIYKeHHA
1 OIiHKM e()eKTUBHOCTI BKJIaIeHb KaniTajy, IPOrHO3yBaHHSA TEPMiHiB Ta
00CATIB IOBEPHEHHs LUX BKJIA/ICHb, OI[IHKY PU3HKIB Ta iHIMMX TPaAULIHHIX
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6isHec-mpoluieciB. IHakIe KaKyuu, Oi3HeC HOBTOPHOrO BUKOPHCTAHHA, AK
6yab-aAxkuit 6izHec, noTpebye CremialbHUX 3YCHIb VIS MEHEAKMEHTY BCix
itoro mponecis. KpurepiamMu ycnixy Takoro 6i3Hecy €:

1) 3abe3neuyeHH TOBTOPHOTO BUKOPMCTAHRHA MEHIIINMHU TPyA03aTpa-
TaMH, Hi’K po3po6Ka MPOTpaMHUX CHCTEM SIK PA30BHX MPOAYKTiB;

2) 3abesneyeHHA MOIIYKY NPUAATHUX IJIA BUKOPUCTAHHA KOMIIO-
HEHT MEeHUIMMH TPYyA03aTpaTaMM, HijX HOBa Po3pobka ixHix QyHKILH Ana
noTped CUCTEMH, IO IPOEKTYEThCH;

3) 3abe3nedyeHHs HACTPOMKHM KOMIIOHEHT Ha HOBI YMOBHU MEHIIUMU
TpyAO3aTpaTaMy, Hi’k HOBa po3podOka. _

IIporiaHi cBiTOBi BHPOOHNKHM mporpaMHOro 3abe3meueHHsI ITHPOKO
iHBECTYIOTh MOCJHiZHUIBKI IPOEKTH 3 TEXHOJIOTIA TOBTOPHOI'O BUKOPHC-
ranusa Ta sakonudeHHs IIBK. ITporpamMu po3BuTKY HOBTOPHOI'O BUKOPH-
CTAHHS JOOCJHIIMKYIOTBCA i Ha 3araJbHOHANiOHANBHOMY piBHI (Bimomi
3araji-HOHAIIOHAJIBHI niporpamu Anowii, Fomwnangii, Bennkobprranii, Itaii;
aMepUKaHChKi mporpamMu gemapramenrty oGoporm, NASA, BilicbkoBO-
nositpaunx cua CIIIA Toio), i Ha piBHi IPOBIAHKUX CBiTOBMX KOpHOpAIiit
(“IBM”, “ERICSSON”’, “MICROSOFT”, “HEWLETT-PACKARD?” Ta ixmii).

Y noganpmnx migposfinax miel riaBM JOCHIAMKYIOTHCSA MEXaHI3MU
crpopennsa [IBK, knacugikauii ix, mouryxky i BAKOPUCTAHHA.

12.2. Buznavaasni Baactusocti [IBK Ta ix THnosi cmosy-
YeHHSHA

B ocHOBi crBopennsa IIBK nexxuTth ifea BUABIeHHS TaK 3BAHUX POJO-
BYX 3HAHb PO npobiieMu, SKi po3B’A3YIOThCA NPOrPAMHUMH CHCTEMAMU.
IIxm TepMiHOM MO3HAYAIOTHCA 3HAHHA, KOTPL CIIPUAIOTH BUPIIIEHHIO KO-
HOr'O 3 IIeBHOIO KO0Ja 3aBAaHb (Take KOJIO BU3HAUYAE MEeBHY NPO6GJIEMHY Tra-
Jayab). PoloBi 8HAHHA BUABAAIOTECA AK Pe3yabTaT abcrpaxiii apredakTiB
nporpamuoro 3abesneuenus. Ilig apmegaxmamu MmaoTs Ha yBa3i Oy b-AKi
NPOAYKTH HisLTbHOCTI (PaxiBIiiB 3 pospobKy nporpamHoro 3abesneuerns (110).

Tunu apredaxTiB Ipu (EOMY He 00MEXYIOTHCH (hparMeHTaMHu KOAY.
Bouu MOXYTh OYyTH CTPYKTYPaMH INPOEKTY, CTPYKTypaMu peaJjizamnil
MOJAYJIiB, JOKyMeHTaliii, Tpanchopmanii i T.a.

3a BesimyeaHol pismomaniTHocTi dopm IIBK, aki BuxopucToByioThca ¥
KOMIT'I0TepHii nnpaKTuli, € 6esnepeyHa CIIUIBHICTE y TeXHilll IXHBOTO 3aCTO-
cyBaHH#A. Bci BOHN KOHCTPYIOIOTLCS B Ipoueci abcTparyBaHHs i 3aCTOCOBY-
IOThCH ILJIAXOM BHKOHAHHSA IPOLEciB cemekuil, cnenianisanii i inTerpamii.

Ilepeniveni yoTupn npoiecu BU3HAYAIOTH, TAK O MOBHUTH, YOTHUPH
BUMipn, B acriekTax Axkux [IBK MoxkyTh abcTparyBarucsi, Kaacupikysarics,
Jobuparuc i sicTaBasTucs. PosrasgreMo i nponecu goknagHiie.

AGcTpaknia. AGcTpakiis € BU3HaYanbHoIo Biaactusicrio IIBK, Kox-
Ha abCcTpaKIifs —NpPOAYKT aHANIZY 03HAK 3i6paHHA CyTHOCTEMH, OJIA KOT-
pPOTro BUIINAIOTHCA CYTTEBI cninbHi 03HAKM i BIAKHUAAIOTHCA HECYTTEB] 3
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neBHOrO noraany. BHacxizok mporo BU3HavaeTsca abcTpakTHa a6o pojio-
Ba CYTHiCTB, 1[0 MaTepianisyernca Ak [IBK.

Kosxnaa abcTpakiiia MoxKe posrnagaTHUCA sIK TaKa, M0 Ma€ ABi 4yacTH-
HU — BUJUMY Ta UPUXOBaHY. Buamma yacTHHa € cneimudikaiielo THX
3HaHb, AKi HeoOxigHi mna Buxopmcranus IIBK. IlpuxoBama uacTHHA
micTuTh fetani peanisanii IIBK, weBuaumi Ha piBHi il ciemudikamii.

Bupumy yacTuHy, y CBOIO 4€pry, HOMIBHO POSIALATH AK CYKYIHICTE
crabinbHOI a60 (hikcoBaHOI Ta 3MIHHOI CKJAAOBUX.

3MiHHA YacTHHA npeAicTaBide sMinHi Baacrusocti IIBK, ii sgaTHicTs
ajanTyBaTHCA IO SKOroCh CIIEKTpa 3aCTOCYBaHb, )iKCoBaHA YACTUHA —
inBapianTuH. ToOTO, cnenmmdikania abcrpaxiii i3 3MiHHOIO YacTHHOIO
Bizo6paskaeThCA B MHOMKHMHY ajIbTePHATUBHUX peasisallii.

Posmnoain aberpaknii Ha BugumMy dikcoBaHy i 3MiHHY Ta IPUXOBAHY
JacTHHU € He BHYTPIIIHHOIO BJIACTHBiCcTIO abcTpakilii, me IepemoBciM
IIPOeKTHi pimenHs pospo0HuMKA aGcrpakmii, AKi BiH npuitmae, gamoun
BiATIOBiZIi Ha TaKi 3anuTaHHA:

— ska indopManis norpiéna kopuctysauesi? IlorpiGHa KopucTyrayesi
irdopmanis nogaeTbea Ak cnenudikania (BUAMMA YaCTHUHA);

— #AKi 3 BJacTUBOCTeH abcTpaKliii KOpUCTYBauYeBi MOBeAETHLCA 3Mi-
uoBatn? Taxi BiIacTHBOCTI OIUIbHO MOJATH Y 3MiHHIH yacTHHI crierudikaitii.

K npukiax, pO3TNAAHEMO CTeK — BiJJOMY CXeMy 3alaM’ ATOBYBAHHSA
€JIeMEHTIB 3a IPHHIUNOM: “eJIeMEHT, 1[0 HaAifII0OB KO CXOBUILA JaHHX
OCTaHHIM, BUAAEThCSH MepUINM”. AGCTParyeMocs npu IbLOMY BiJ CTPYKTY-
pu Ta popmMH NOAAHHA ejleMeHTa ¢TeKy. Onuc npuHOUNY poGOTH CTEKY
nopaeTscd B cuenudikanii, a MaKCUMaJibHa TJIMOWHA CTEKY MOXKe 6yTH
abo B NpUXoBaHii YacTHHI (KOJIM KOPHCTYBAY Helo He L[ikaBAThCs), a60 B
3MiHHi} yacTuHI (KoaM HeobXimHO MiHATH i1 3a 6arKaHHAM KOpPUCTYBa4a).
Axmo nogaru ranbuny crexy y ¢ikcoramiii yacTHHi, KopHcTyBau Gyne
3HaTH i1 3HAUYEeHHHA, aJie He 3MOXKe Joro 3MiIHHUTH.

Jo6ip abo cexexuia. KaouoBo0 0COGIUBICTIO TEXHOOTiH BUKOPHC-
raiHaA [IBK € Ta o6craBuHa, 1[0, IPUCTYMAIOYH O HOBOI IIPOrPAMHOL
po3pobKH, KOPHCTYBaU He Ma€ BiloMOCTe PO roTOBL KOMIIOHEHTH, TOMY Y
IIBK mae 6yTu uiTka i BUpasHa crenndikamnia aberpaknii, KoTpa fasaa 6
KOpHCTyBadeBi MOXKJIMBICTh eeKTUBHO NeperiaagaTH, po3yMiTH, 3icTaBaaTi
i robuparn nmiaxoxami aua usoro IIBK i3 uucna HasBHUX.

IToni6HO no 6i6sioTeUHOrO TOMIYKY, HA JOTIOMOT'Y KOPHUCTYBAUYeBi MOXKe
OyTH HaJaHO celianbHi KaTajioru i KiaacudikaTopy 3i6paHb KOMIIOHEHT,
TIpU3HaYeHUX 3AiACHIOBATH HABIraiio HomyKy i MOJIerulyBaTH po3yMiHHA
cyrraocti IIBK.

Cnenjaxizanin. fx Oyso 3asmaueno sume, sazsudait [IBK ¢ ma-
Tepianizanieio neBHoOI abcTpakiiil abo pogoBoro apredaxkTy, AKUM HEMOM-
JuBo GecrnocepegHbo BUKopucTaTH. 1A HOro BUKOpHCTAHHA Heo6XigHO
crrerrianisyBaTu a60 KOHKPETHU3YBATH iioro, TOGTO MPOBECTH olepalir, obep-
HeHY Ao abcTpakIiii, 3MicT KoTpol noJsisirae B ToMy, 1106 710 POJOBUX 03HAK,
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BJAACTHBUX KOMKHOMY 3 “IIPeICTABHUKIB poY”, HOXATH O3HAKH KOHKDPETHO-
r'o 3aCTOCYBaHHs — IapaMeTpu, TpaHchopmanii, obmesxenHd ToIo. Pogo-
BUl apredakKT €, 0 CyTi, abcTpakiziero 3i 3aMiHHOO yacTHHOI. Crenianisamnis
pozoBoro apredakTy — Il€ OTPHUMaHHA peaJidanii abctpakmii Ha OCHOBL
JTOBH3HAYEHHS 3MiHHOI YACTHHH 03HAKAMH KOHKPETHOI'O 3aCTOCYBAHHSA.

Inrerpauia. llna ebekrTuBHOI iHTerpanii pospisneHnx apredakris,
priterux y IIBK, no KoHKpeTHOI mporpaMHOi cucreMy IOTPi6HO, 1106
KopucTyBad po3yMiB imTepdeiic apredakTy, To6TO ocobamBocti ioro
B3aeMopil 3 iHmuMu apredaxraMu abo 3 AKHMCH KapKacoM, SKHH IO
neBHOI Mipum Mo:xHA BBa)kaTu 0a3ol iHTerpaiii. MoxkHa ckasaTH, IO
inTepoeiic apredbakty — e abcrpakiis, B sikiii He BPaXOBYIOThCH
BHYTPIIIHI BacTHBOCTI apTedakTy, cnenudikallia koTpoi BU3HAJaE npa-
BUJ1a B3aeMogaii apredaKTiB Mix coboro.

Has onisku edexTHBHOCTI abcTpaKiii BBOAUTHCA iHTYiTHBHA Mipa,
JAKY HA3BAHO KOzHimueHow sidcmaruio. IluM TepMiHOM NO3HAYAETHCS
KinpKicTh IHTEJEKTYaJbHUX 3YCHJIb, AKi HEOOXiZAHO BUTPATUTU PO3PO6-
HUKOBI nporpaMHol cucTeMu ajisa Toro, mob nepesectH ii 3 oxHiel craaii
SKHUTTEBOTO NUKJY B iHmry. s cTBOpEeHHA IIPOTPAMHOI CUCTEMH 3a AOIO-
moroi IIBK po3pofHUK CTaBUTE 3a MeTy MiHimisalliro KoruirueHOI BiacraHi
Mi’K TTOYaTKOBOIO KOHIEIIII€I0 CUCTEeMH Ta il KiHlleBolo peanisali€lo, roro-
BOIO A0 BUKOHAHHA.

3acobaMH JOCATHEHHA I[i€l MeTH €:

— BUKOpUCTaHH#A (hikcoBaHUX i1 3MiHHUX abcTpakuii, JAKOHIYHKX i
BHPA3HUX BOAHOYAC;

— MaKCHUMi3allisi IpuxoBanoi YaCTUHU abCcTpaKIii;

— 3aCTOCYBAHHS aBTOMAaTU4YHOro BigobOpakeHHs cnenudikamnii
aberpaxuii B ii peanizaniio (HaIPHUKIAZ, HIAAXOM KOMIOiIALIY).

Ao norxaHYTH Ha PO3BUTOK Y Yaci 3acobiB cTBOpeHHS nporpam 3
IIOTIANY MOBTOPHOT'O BUKOPHUCTAHHSA, TO iICTOPUYHA KapTUHA BUTIIALAE SK
NOLIKMPEeHHA 3aCTOCYBaHb KOMII'IoTepa Ha HOBi i HOBi qomeHu, HabyTTa
NMPaKTHKHK BUPIIIEHHA OKPEMUX 3aBJaHb B PAMKAX WX JOMEHIB, y3araib-
HeHHA Ha0yToro AOCBiAy AK HAKONWYEHHS TUIOBUX abcTpakuiil Ta
prinennd ix y IIBK nesxol ¢opmu. IcTopuyHo mepminm 10MeHOM 3aCTO-
CYBAHHSA IIPOrPaMHMUX 3ac00iB 6yJia rasysb YUCJAOBUX PO3PaXYHKIB, AJs
akol 6ysao creopeHo i nepiwi [IBK, KoTpi Maau BUriask cnodyaTky THIO-
BUX IIPOrPaMHHX MOAYJIIB (Tax 3BaHUX IIiAIpOrpaM — aHAJOT CYy4aCHUX
6ibioTeunnx PyHKIIii), a 3rogom i MoB nporpamyBanHs. [lepilie TOKOMiIHHS
MOB NIporpaMyBaHH#A 0yJI0 BTiIeHHAM THNIOBUX abCTpakiiiil aropuTMiyHx
obumncyaens (MoBM nporpaMmyBanua @oprpan, Anron-60 Ta nogi6Hi im).

Jpyre noKoJiHHA 3’ABUJIOCh AK BiAnOBiJb Ha NOUIMPEHHA KOMII'[O-
TEePHHUX METOAIB Ha AOMEHH 00pOOKM BeJHMKHX 00CAriB €KOHOMiuHOI
indopmarlii, 3aBaaKK YoMy GyJi0o BUIileHO aGcTpaKIii THIIOBUX IIpoLeciB
00pobxu gaHUX, 30MPAHHSA nporpaM 3 oxkpemux moxay.iais (Ko6os, PL/1,
ITackane, Mogysa Toino).
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IosaBa BizyanpHHX MOXXJIHBOCTel oOMiHYy iHdopmanii 3 xomn’oTe-
pPOM NOKJHKAaJa A0 JKHUTTA HacTynHi nmoxojiHuas IIBK, npexcrasneni
abcTpaknisiMmm KoMII'I0TepHOI rpadikH, Aiajorosol B3acMoAii, y3araJbHe-
HOI0 KoHIenuielo inrepdeiicy. 11i ysaraibaerHs BTijIeHO B MOBH HpoTrpa-
myBauHd (C++, Java Tomo) ta 6arato inmux ¢opm npejcraBieHHs y3a-
raJIbHEHOTO IOCBiAy po3B’A3aHHsA meBHUX npodaem y sursaai [IBK. Huskue
IOCHiMKYIOTbCA pisHOMaHiTHI ¢dopmu Brinemmsa [IBK y cyvacHiit
KOMII’0TepHiii mpakTHui.

12.3. ITomupeni B kopucrysanui karteropii [IBK

¥ cyuacHiii TexHoJOrii mporpaMHoOl iH)KeHepil BUKODPUCTOBYIOTHCA
kaTeropii IIBK, KkokHa 3 AKHX € TUTIOBUM CIIOJIYYEHHAM HaBeJA€HUX BUILE
acnekrTis poarusay IIBK, a came:

* THITY aBCTPaKIlil, NLISTXOM AKOI BUALIAIOTHCA POJAOBi 3HAHHA, FOTOBI
IO PEBMKOPHUCTAHHA B KOMHil 3alayui 3 NEBHOrO CIIEKTPa;

* MeXaHi3MiB crierrianisanii a0 HaCTPOMKH POJIOBUX 3HAHL HAa KOHKPETHI
BHMOT'H CTOCOBHO CTBOPIOBaHMX af0 LILILOBUX MPOIrPAMHHX CHCTEM;

« mexaHiamiB iHTerpauii IIBK y uinbosi cucremnu;

+ MexaHiaMiB BHOOpPY cepel rotoBux KoHKypyioumx IIBK, tax, mpo
BiATIOBiAAIOTH BUMOTAM LiJILOBOI pO3pOOKH i 3a0e3rieuyioTs MiHimMisallio Kor-
HITUBHOI BiJICTaHi AJI NeBHUX (Da3 JKUTTEROrO MUKy po3podbku. Excneprae
JOCJIIPKEHHST CYyYaCHOTO CTAHY MOBTOPHOTO BUKOPUCTAHHSA JO3BOJIIUIO BUALUIMTH
tunosi kateropii IIBK, sAKi 3HauHO nolMpeHi B cy4acHiil npakTHoi nporpam-
HUX cHcTeM. IxHi ocobuBocTi obropopiooTses B 1. 12.3.1—12.3.8.

12.3.1. MoBHu nporpaMysanasa BUCOKOTO PiBHSA

Koncrpykuii moB nmporpaMyBaHHs € aGCTpakmiaMs TUNIB AaHHX,
dyHK1i 06po6KH, crIOCODiB KOHCTPYIOBAHHSA AJIrOPHTMIB Ta 30MpaHHA
NporpaM 3 OKPeMHX KOHCTDPYKILii, XapaKTePHUMHU JIJIs OKpPeMUX IpobieM-
HUX rajy3ei abo GLIBII-MEHUI IITHPOKOT0 CNIEKTPA NPOGJEMHUX ray3ei.
TakuM YMHOM, KOHCTPYKIIii MOB MporpaMyBaHH#A Bigirpaiors posb IIBK.

Koncrpyxiii MOB mporpaMyBaHHs BUCOKOI'O DiBHA — Iie cnenudikaii,
KOTpi MaroTh peasisaiiilo B aceMbepi.

Iocriitna yacTuHa abcTpakuii BiAMoBiZae ceMaHTHYHOMY OHNHCY
KOHCTPYKIIiii MOBM HA PiBHi MeTacCMMBOJIiB, 3MiHHA YaCTHHA IIPEACTABJIE-
HA TepMiHAJIBHUMH CEIMBOJAMH KOHCTPYKILI#,

IlpuxoBana uacTuHa aberpakiii MicTurh nogpobuni peanisamii
KOHCTPYKIII B acemOuiepi, HanpuKJIax, npomMizkHi Aani ToIro.

Bigob6pakenHa cnenudikaliii B peani3aiiio BUKOHYEThCS IIIJTKOM aB-
TOMATHYHO 34 JOMTOMOI'0I0 KOMIiJAATOpA.

Cnenianizanin KOHCTPYKIIHA 3AiHCHIOETHCA HIJIAXOM IJCTAHOBKH .
TepMiHANBHUX BUpAasiB (Hanpukaaj, apudMernuHux ab0 YMOBHHMX) B
rpaMaTHYHi KOHCTPYKILil MOBH,
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Cenexnis nigxoaamoi MoBYU IpoOrpaMyBaHHS cepejsi MOB-IIDETEHCHTIB
3AIMCHIOETBCA IJIAXOM eKCIIEPTHOTO 3iCTaBJIEHHS KOHCTPYKIIiM MOBH-IIpe-
TeHJeHTa 3 iHTYITMBHUM YSBJICHHAM INOAO (PYHKIIOHAJLHHMX Ta BHKO-
HABYMX BJACTHBOCTEH THUX MPOrDAMHUX CUCTEM, AKi MOTPiOHO po3pobHTH.

InTerpania oKkpeMHuX KOHCTPYKIi# KiZIbKOX MOB Y HOBY MOBY IpO-
TpPaMyBaHHSA 3AIMCHIOETHCA K DPE3YJIbLTAT HeOpPMAaJi30oBaHOI iHTeNeK-
TyaJbHOL AiSAJILHOCTI aBTOpa-ekcuepra. IIpuknagom moxe 6yTu inTerpa-
LiA KOHCTPYKuii MoB Ayroi-60, ®Poprpan, Ko6oa y mosu PL/1, Anron-68,
ITackans Ta in.

12.3.2. KoMmnoHeHTH BHXiZHOTO KOy

ITum TepminoM HasBeMO (pparMeHTH KOAY BUXiAHOK MOBOIO HpPOrpa-
MYBaHHA, AKi CTBOPIOBaJNCA i 3anaM’ ATOBYBAJNCA CHENiaJbHO JJA I10-
BTOPHOTO BUKOPHUCTAHHS.

Ho miel kareropii HanexnTes abconrorda Ginsiicrs IIBK, xorpi Ha
CBOT'OZHI MaCOBO BUKOPMCTOBYIOTLCS. BiGaioTekn GpyHKIIMA Ta Kaacis pia
6araTh0X MOB IIPOrpaMyBaHHSA HaAJiYyIOTh THCAYI KOMIOHEHT.

IIpupoza IIBK 3nayHOIO Mipoio 3ajieXHTh Bil BUXiHOI MoBH. Y
6araTeox i3 CyuacHMX MOB IIPOIpaMyBaHHA nepeabaueHo cueniajnni 3a-
cobu and nonanus abCTPAaKTHHUX THUIIB JaHUX, aGeTpakiiit yupasniaas,
npolenyp, MOAYJIeH, nakeTiB, GpYHKILiHA, Kiacis Touio.

Tonosra mpobnema y crsopeHHi 6i6niorexkn [IBK — 3naiitu TouHi
crrenudikanii aberpakuii g1a xomnoHeHT. Bes 1poro Kopucrysauesi aiia
Bubopy I1IBK Gyne BaKKO 3po3yMiTH IPU3HAYCHHS KOMIIOHEHTH, a iHozl g
TAKOTO PO3YMiIHHA HaBiTh AOBEJETHCA BAATUCA [0 AHAJI3Y BJIACHE KOLY
KOMIIOHEHTH, IO 3BeJe HaHiBellb llepeBary 1I0BTOPHOI'C BUKOPUCTAHHS.

Pospo6uuk 6i6iiorexku IIBK mae sabesmeunTu cmnenudixamiio
abcrpakiiil, sika CTHCIIO IIOJAE MIOBEJIHKY KOMIIOHEHTH, cxemy i1 Kiacupikarii
Ta nomyky. Haibinsmoro yenixy mocsiran 6iGsioreku 3 abGerpakiiielo
“OgHUM CJIOBOM”, 1[0 € OAHO3HAYHO 3PO3yMijuM y Mekax MpobiaeMHOl
rajysi, Hanpukjan, mampuysa ta SIN y yucsioBux o0UUCHeHHAX, a6CTPAKLiL
cxem 3anam’ATOByBaHHA Byua cmex, wepza, depeso B cucreMHOMY
nporpamMyBaHHi. BUKOpHCTaHHA KOMIIOHEHT BUXiIHOIO KOJAY YaCTO BHMa-
rae pobotru 3 ycima yacTuHaMHu aberpakuii — (ikcoBaHOO i 3MiHHOMW0,
IIPUXOBAHOIO i BUIUMOIO.

Cnenianizanisa koMnoHeHT MOsKe BifOyBaTucs KiibKoMa criocodbaMu.
HaitnaBrimui 8 Hux i goci Mae 3acTOCYBaHHS — Lie IpAMe peJaryBalHsd
BHXIJHOTO KOZY, ISl YOT0 JOBOAUTLCA JOXOLUTH A0 NOAPOOHUILE HU3HKOrO
piBH#A. ¥ nboMy pasi edexkTuBHicTb 3acTocyBanus [IBK nocuTs mana.

Binpir edexTuBHUM nigxiy — OIPOEKTYBAHHSA POJOBMX KOMIIOHEHT 3
nepenbadyyBaHUMH [IPABUJIAMM afanTaIlii 10 BUMOI KOHKPETHOIO 3aCTOCY-
BaHHA, AKe MOXe BMKOHYBaTHUCA aBTOMaTH4HO. ToAi 3aMicTh mpsaMoro
penaryBaHHA KOLY PO3POOHMKOBI JOCTATHL0 BU3HAYHUTH POLOBI mapaMer-
pH K IPUXOBaHY 4yacTHHY abcrpaxiii cnenupikanii.

226

Hanpuknaag, 2jas COPTYBaHHA IEBHUX CYTHOCTel IapamMeTpaMM MO-
JKyTh OYTH THIIY €JIEMEHTIB, ILI0 NiJIAraloTh COPTYBaHHIO, iIXHA YaCTKOBA
VIOPAAKOBAHICTh, CXeMa iHAeKCyBaHHSA, AKY OyJ0 3aCTOCOBAHO IiJ 4ac
HaxonuueHHs ix. [Iponec cemianisanii npu oMy MOKe BUKOHYBATHUCH
aBTOMATHIHO, K, HAIPUKJIAL, Mifi YaC BAKOPUCTAHHS MaKpo3acobiB 3 na-
paMeTrpam¥u i BigoMux pojoBux naxkertiB AJTA.

Ceanexnis IIBK Bumarae cnerniajibaHux croco6iB i aycnis K 3 GOKy
opranisaTopis 6i6aioTeX BUXIIHNX MOAYJIEil, TaK i 3 60Ky KOpHCTYBadiB.
3a3Buyail 3aCTOCOBYIOThCA ImomupeHi B 6iGioreuniii cupasi cnocobu, Ak,
HaTIpUKJaJ, iepapxivHa pyOpukaiisa, BUKOPHUCTaHHSA iHACKCIB KJIIOYOBUX
cJiiB, KOTPi XapaKTepusyoTh aMicT 6i6ioTeuHol KOMIIOHEHTH, He(popMaIbHi
anoranii. lna KopucryBaya momyx KOMHOHEHTU NPY HbOMY 3BOAUTHCSH
0O NOIIYKY pyOpuKH, 1110 BiATIOBilae XapaKTepy 3aBAaHHA, IKe BiH Mae
BUpiIIYBaTH (HAIPUKJIaJ, 00UNCIIOBaJIbHI GYHKIII], po6oTa 3 MOTOKAMH
JaHUX, BUBEJleHHA Ha eKPaH TOI0), NOIIYKY cepell BU3HAYEHUX TeM Py6-
PMKH i BUBYUEHHS He)ODMAJIBLHUX aHOTALIM.

s inrerpauii IIBK 6inpmicts KoMnisiATOpiB 3 MOB IpOrpaMyBaH-
HA MalOTh aBTOMATMUHI 3aco0M 30MpaHHS MOJAYJIIB Ta BUPINIEHHS MOMK-
NuBOiI KOJi3il iMeH.

12.3.3. Kaach 06’exTin Ta aGerpakThi Kiaacu

BrifHo 3 mapagNrMol 06’€KTHOro migxoay, HaseAeHowo B 1. 3.3.1,
IPOrpaMHa CHCTEMAa PO3IJISIAAECTLCS AK CHIJIBHOTA B3a€MOJIIOUNX 00’€KTiB,
iCTOTHUMH 03HAKAMM AKHX €:

* cTaH, MPeACTaBIeHU CYKYIHICTIO aTpUdyTiB;

* MMOBeXiHKa;

+ CHPOMOXKHICTh BCTYIATH ¥ BiHOIIEHHS 3 iHIINMU 06’ €KTaMu;

+ CIIPOMOJMKHICTH ITOCHUJIATY OJHE OJHOMY MOBIJIOMIIEHHA.

0O6’eKTH 3 ONHAKOBMMH ICTOTHMMH O3HAKaMU 06’ €AHYIOTHCS B KJla-
cu. Knac, rakum unHOM, — 11e aGCTpaKilia BjacTUBOCTel, MOBEXIHKYU Ta
igrepgeiicie 06’exTiB. IHTepdeiic € BUAUMOIO YACTHHOIO abcTpaKiil, 110
BU3HAUAE NTpaBUJa B3acMOJil 06’eKTa i3 30BHiLIHIM cBiTOM, TOOTO (haK-
THYHO [IPaBUJa 10ro BUKOPHUCTAHHA.

O6’eKTH MOXKYThH BU3HAYATHCA Ha CTajlil aHaJIi3y BUMOT 0 PO3POOKH
CHCTEeMH, TOJi BOHHM BiAMOBiAAOTE peaybHUM 00’ €KTaM IIpeaMeTHol 06acTi
abo i nouarrtam. IloBTOpHEe BUKOPHUCTAHHA TaKMX 00’€KTIB Ha paHHIiX
CTafifAX MUTTEBOTO IINKJY po3pobKH MporpaM y 1ibOMy pasi He 3aJIeXKUTh
Biji cepegoBuilla peasisanii cucremu. ¥ mpolieci peanisanii BiacTHBOCTI
06’eKTa, AK MpaBuio, Bigobparkaiorses B aTpubyTax BifmoBigrux 6as ga-
HUX, a HoBeAiHKa 06’€KTa Bifj00paKacThCsa y BUSHAYEH] JUIsI HOTO onlepalril
abo meronu. Inrepdeiicn mix 006’€KTaMH NpeACTABIAAIOTLCA THMU
NOBiIOMJIEHHAMY, AKi BOHM MOXKYTbH IOCHJIATH.

IInsg 06’€KTHO-OPi€EHTOBAHHX MOB NPOTPAMYBaHHA PO3POGJIEHO
npeacrasanipKi 6i6aioTexn IIBK Ak kaacis 06’exris. Hanmpuxnax, izomi
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6i6niorexkn C++ HamiuyOTH TUCSYi TOBTOPHO BUKOPHCTOBYBAHMX KJIACIB.
IcroTHEM BigHOIIEHHAM KJaciB 06’€KTiB € BifiHOINEHHA ycHaAKyBaHHA.
JBa Kjacu 06’eKTiB nepe6yBalOTh y BiiHOIIEHH] yenafKyBaHHA, AKIO ONUH
3 HUX (CHaAKOEMEIb) BOJIOAIE BCiMa ICTOTHUMHI 03HAKAMU APyroro (ycrax-
KOBAHOIO) KJacy i Mae aeski JOJATKOBI BJIACTHBOCTI, MOBERNiHKY abo
iaTepdeiic. 3a KOIOMOro MexaHi3My YCHAAKYBAHHSA MPUPOSHUM YHHOM
JIoKaNi3yioThcA ikcopaHa yacTuHa aGeTpakuii (IpeacTraBieHa yCIaaKoBa-
HUM KJIACOM, AKMH Ha3HUBaIOTh CyIepKJIacoM) i ii 3aminaa uacTuHa (mpea-
CTaBJieHa KJIACOM-CIAJKOEMIIEM, AKUH Ha3UBAIOTH MiZKyi1acom). OTiKe, BHe-
‘cegHa 3miH z0 IIBK a6o ii Hacrpoiika 3AiMCHIOIOTBCS SK BH3HAYEHHS
norpi6HOro maKIacy, 10 CIPOIIYE CYIPOBiJ PpO3pobIeHol CUCTEMH.
Cynepkaacu, siki BU3HAUEHO He MOBHICTIO i iX He MO)XHa camocTiiiHO
BUKODHCTATH, Ha3BAHO aOCTPaKTHHMH KJjacaMu. i BUKOPHCTAHHA IX
mae GyTu gozaHo migKJACH, IO YCHAAKOBYIOTH BCi BJIaCTHBOCTI, Xapak-
TEepHi cynepkJiacy, ajie MalOTh IONATKOBO BU3HAYEHI AeTani.
IIpuknagamu aGcTPAKTHUX KJACIB CIAYKATH TAK 3BaHI KOHTeHHEPHI
KJIaCH — CTPYKTYPH 30€PiraHHsA JaHMUX, JJIS KOMKHOrO 3 AKMX BU3HAYEHO
IpaBua 3anaM’ ITOBYBaHHA a0 BUJadi 4eproBoro ejieMeHTa KOHTeHHep-
HOTO KJacy, OfHaK IpH bOMY peadisanii IuxX omepaiiiii 3aJeXXHUThb Bij
THIIB eJIEeMEHTIB, 110 3aIOBHIOIOTH “KoHTeitHepu”. IlomMpenuMy npuKiIa-
JaMM KOHTEeHHEDiB MOXKYTb OYTH CIIMCKH, YEPIrH, CTEKM, MATPHI, TAOJIMILL.
Mexaniam koHTeliHepiB peasizoBano B C++ y ¢opmi Tax 3sanux mabJonis
(templates), ctBopeno cneniansni 6i6xiorexu IIBK takoro Tumy.

12.3.4. A6cTpakTHi apXiTeXTypH IPOrpaMHHX CHCTEM

Besaka apxiTekTypa BUBHAYAETHCSA CKJIANOM YACTUH, 3 AKHUX OYAYETh-
¢4 Lije, i crrocoboM IXHBOI KOMITO3HLIT B 1lisie. ApxiTeKTypa IpOrpaMHoi
CHCTEMH BH3HAYAETHCHA B TEPMiHAX KOMIIOHEHT, AKi BUKOHYIOTh 00uHC-
JIeHHdA, Ta iHTepgeiiciB Mixk HuMHu. ApxiTekTypa — e BinoGpakeHHs
TTPaBUJI AEKOMITO3ULii CKIagHOCTI IpoGaIeMHu.

CroekTp 3ajad mpobJeMHOI ranysi, 10 JOOYCKAKOTH CXOXi crocobu
po3B’A3aHHA iX, HA3WBAIOTHL AOMEHOM NpexMeTHOI ranysi. A6cmpakmua
apximexmypa — 1e AeKOMIIO3UIIiA CIIIIBHOrO BUPillIeHHS IJIA BUA1JIEHOTO
CIIeKTpPa 3aBAaHb JOMEHY Ha IiacucremMu abo iepapxiro miacucrem, Ha Kox-
HOMY PiBHI K01 iKCYyIOTECA MOXKJINBI BapianTH BUALJIEHUX [IapaMeTpiB Ta
oOMerKkeHb, KOTPHM BiAIoBizaioTe Bapianil ckaany BUALIEHMX KOMIIOHEHT.

TaxuM YuHOM, aOGCTPAKTHI apXiTeKTypu BH3HAUAIOTH TJI0GANBHY
CTPYKTYDY IDOEKTOBAaHOI cHcTeMH i hyHKIlioHANBHICTD i1 cTabiIbBHUX ro-
JIOBHUX CKJIAZOBUX, LI0 MOJ)e POSTIAAATHChE AK (PIKCOBAHA 4YACTHHA
abGcrpakuii nigxony 40 BUpinieHHA BUAIJIEHOrO CIIEKTPA 3aBJAHb.

Ab6cTpakTHi apxiTeKTypu 3BHYAHHO OYAYIOTBCA ANIA BY3BKHX HPO-
OIeMHUX ranyseii, 1110 JO3BOAAE AOCATTH BHCOKOI CHiABHOCTI MiAX0AiB A0
BUDpillIeHHA BJIACTHMBUX TIajysi 3aBAAHb i, BiMOBiHO, BUCOKOro piBHA
abcrpaknii ITBK.
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ITpurnagamn IIBK a6crpakTHHX apXiTeKTyp €:

— CHCTeMH YIIPaBJiHHA 6a3aMH JaHUX;

— apXiTeKTypa KOMIILIATOPa, B AKY MOKHA BOyIOBYyBaTH PisHOMaHITHI
JIEKCHUYHI ¥ CHHTAKCHYHi aHa/Ii3aTOpU, reHepaTop: KOXiB;

— apxiTeKTypa eKCNepTHOl cucTeMu, OCHOBaHOI Ha MpaBUJIaxX, TOIIO.

Crnenianiszauia abcTpakTHOI apXiTeKTypH 3AiACHIOETHCA UIIAXOM
JIOBU3HAYEHHA Bapiaiii komnoHeHT. Hanpukiaj, crrocié o6uucieHdas sKo-
roch MOKA3HMKA B CHCTeMi YIPaBJIiHHA TOJLOTOM JiTaka MoOe OyTH
JOBH3HAYEHO 3aJIeKHO Bif Gi3NUHUX ocobanBoCcTeil mpuiaajgiB, AKi BCTa-
HOBJIEHO Ha KOHKpeTHOMY OOpTY JiiTaka.

Cexexnia noTpibHOI apxiTeKTYpH 3AifCHIOCTECSA MIIAXOM aHANITHY-
HOTO 3icTaBJeHHA XapaKTepHUCTUK MpobeMHO] rajaysi, o IOKpUBaeThCA
a6CcTPaKTHOIO apXiTEKTYpoIo, i XapakTepucTHK Tiei mpobaemHoi ranysi,
JUISI AKOI CTBOPIOETHCA MMPOTPAMHA CUCTEMA.

ImTerpauis aGCTPaKTHUX apXiTEKTYpP Y CKJAAJHI CHCTEMH IIOJIETIHYETH-
¢ giTko cnenudikaiiero ixaix iHTepdeiicis, 3aBAAKM AKiit KoxHa abCT-
PaKTHa apXiTeKTypa MoXKe pO3MIAZATHCS, Y CBOIO Yepry, AK MifcucTeMa
apxiTeKTypu BHIOI'O PiBHSI.

12.3.5. 'enepaTopy NpUKJIaTHHX 3ACTOCYBAHD

TenepaTop¥ NPUKJAAHUX 3aCTOCYBaHb NIPAIIOIOTEL MOAI6GHO 10 KOMIIi-
JATOPiB AJia MOB IIpOrpaMyBaHHS: BXifHiI cmenmepikanii aBTOMaTHYHO
TPAHCIIOIOTHCA B MOTPIOHUA 00’€KTHHMI KoA (B TOMY YHCJIiL B KOJ MOBH
MPOorpaMyBaHHA BHCOKOTO piBHA). OcobanBicTh reHEPaTODPiB OJIATAE B
TOMY, IO BHKOPUCTOBYBaHi HMMM cnenudikaiii, Ak mpaBuio, €
afcrpakuigaMu Ay»Ke BUCOKOTO PIBHA AJA Ay)Ke BY3LKUX AOMEHIB po-
6eMHUX ranyseil, 1110 M03BoJA€ 3a6e3MeYNTH MOBTOPHE BUKOPHUCTAHHSA
abcTpakmii AK JaHUX, TAK i IPOLEAYD Ta APXiTEeKTYPH NPOEKTY B IILJIOMY.

AGcTpaknis B TeHepaTOpi NIPUKJIAAHUX 3aCTOCYBaHb HAJNEGIKUTH J0 PO-
JOBHUX 3HAHB IIPO AOMeH pobJieMHOI ranyasi i Mae i71st KOpucTyBaya BUTIAL
cnenudiyHNX JJIS AOMEHY PiBHOMaHITHUX Mofesieil o6uucIeHb i JaHUX.

dikcoBaHa yacTHA abcTpakIlii BUBHAYAETHCA TUMHU CKJIAZOBUMHU 3a-
CTOCYBaHb, AKi KOPUCTYBAY He MOXKe 3MiHIOBATH B MMPOLIEC] reHeparrii; SMiHHa
YaCTUHA BU3HAYAECTHCA THMH NapaMeTpaMH, 1110 3a/1al0ThCH KOPHCTyBayeM.

Kombinania ¢ikcoBaHoi yacTuHH i KianmasoHy 3MiHHMX YACTUH BH-
3HAYa€ CIeKTP CUCTEM, SKi MOKHA peaslisyBaTH 3a J0IIOMOrOI0 regepaTopa.
s mipa gicTajsa Ha3BYy IIOKPUTTA AOMEHY reHepaTopOM.

Po3po6HNK IIpOrpaMHUX CHCTEM HPAIIOE BHHATKOBO HA AYX<e BHCO-
KOMY piBHi abcTpakiii. Yei getani peasisanii reHepaTopa € gjissi KOPUCTY-
Baya IMPUXOBAHOIO YaCTHHOIO abcTpaknii, mo moabasise Horo HeoOXigHOCTI
(a Takox MokyMBOcTi) 6GauuTH, po3ymiTH a6o MoagNdiKyBaTH BUXiZHMI
pe3yJibTaT reEepaTopa.

Cenexuia abo Bubip reHepaTopa — Ile MOLIYK TAKOTO reHeparopa, Yue
IOKPUTTA JOMEHY BKJIOUAE€ BUMOTH NOCTAHOBKHU NMOTPiOHOrO 3apraHHA. [lo
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HUHIIIHELOI'O 4acy B 00YKUCIIOBAJIbHINA NPAKTHUIL BUKOPUCTOBYETBCA JIUITIE
HeBeJIMKa KiJbKicTh AysKe chemniasi3oBaHMX IeHEpPaTOPiB 3 BYSBKUM ITO-
KkpurTaM gomeHy. OxHakr TeHAeHIiA ¢dopMmasisallii Bce HOBHX i HOBUX
IIpeIMETHUX TATy3eil € TAKOIO, 110 MOXKHA OUiKYBATH OSABK BeIMKUX 6i6mioTex
reneparopis. Ilomyk y Bux reseparopa, BignosizHoro norpibHOMY 3aBaaH-
HIO, Ma€ 3AiMICHIOBATHCA B TEPMiHAaX XapaKTePHUCTHK AOMEHY.

Cneyianisayis. Po3po6Hux nporpaMHol CHCTeMU creniaisye resepa-
TOp, 3agatouu Ii cnemudikaii.

3aszHauumo, 110 B TOMY paasi, Koau QyHKIionanbHi morpebn cucremu,
1110 PO3POBIAETHCHA, BUXOAATD 34 HIOKPUTTA AOMEHY reHeparopa, ioro pe-
BUKOPUCTAHHS CTac HeeheKTUBHUM,

Inmezpayis. SIx npasuso, reHepaTop IPHKJIaJHUX 38CTOCYBAHDb BU-
po0asiec Ha BUXOAi 3aBeplleHy, POTOBY JJIA BUKOHAHHS CHCTEMY, TOMY MH-
TaHHA iHTerpaii aua Hel He craBuThCA. B TomMy pasi, Ko reHepaTop
resepye OKpeMi KOMIIOHEHTH CHCTEM, IPaBUJIa iXHbOI KOMITO3U1Lil BU3HA-
yaroThCd B TepMiHax abcTpakilii Bucokoro piBua.

3anexHo Big BOygoBaHMX B peaJtisaliito resgeparopa cmnoco6iB
crienianizanii moske 6yTu BuAiNeHO PiBHOBUAN reHepaTropiB, KOTPi HabyIu
mupoKoro nomupenss. Hazpemo ix.

T'enepamopu npozpam o6pobru danux y 6isneci. Crenudirarii ams
TaKkUX reHepaTopiB BM3HAYAIOTh cxeMU 0as maHMX, a ixHI0 06pOOKY BU-
3HAYAIOTh HA TAK 3BAHUX MOBAX 4YeTBepPTOro mokosinus. IIpuxknagamn
TAKHAX I'eHepaTopisB €:

1) ynpaBiidasa gauuMu — 0a3yeThcs Ha OAHiI Mozerni NaHMX; Ha-
NMpUKJaj, Ha peadLiiiHii abo iepapxiuniii;

2) reseparopu GopM AOKYMEHTIiB — 6asylOTbCA Ha ACOLiaATUBHOMY
IIOIMIVKY JaHuX (Tak 3BaHi reHepaTopu 3BiTiB);

3) rpadiuki reHepaTOpH 3BiTiB — aHAJNOriuHi TeKCTyaJbHUM, ajle HA
BUXOJi JIO3BOJSIOTH OTPUMYBATH rpadiuHe npeacTaB/leHHs Pe3yIbTaTiB
(nanux) y ¢opwmi rpadikis, giarpam Too.

Creniasisariis Moske BKJIIOUATH OOMEXKEHHS Ha OKpeMi eeMeHTH Ja-
HMX Ta iXHi BijHOlIeHHA, 0O6MeXKeHHA Ha YIIPABJIIHHSA JOCTYIIOM i BUPOG-
JeHHSA KyTa 30py (view) Ha 6a3u JaHHX.

I'enepamopu excnepmnux cucmem. Excneprai cucremu — 11e cuc-
TeMH, AKi BKJIOYAIOTH i 3aCTOCOBYIOTH JAJIA DO3B’ABKY 3aj7a4 JOMEHY
eKCIIepPTHi 3HAHHA.

AGcTpakiiaMM Ui HUX € y3arajibHeHi crrocobu po3B’A3aHHA 3a4ad y
npobJIeMHMX rajay3dax NUIAXoM o0pobKy 3HaHb He3aJIeKHO Bif ixHbOI npu-
pomy, AKA MOKe CYTTEBO BLADISHATHCA, AK, HAIIPUKJIAK, IPYU JiarHOCTUII] JIIO-
neit i peurynis. Crroci6 po3s’Ai3aHHA 38024 € (hiKCcOBaHOIO YACTHHO abCTpaKIfii
reHepaTopa eKCIepTHUX CHUCTeM, a 3MIHHOIO YacTHHOKW (3a sIKOH BiH
crenianisyeThest) — eKCIIePTHI 3HaHHSA IIPO KOHKPETHY 06,18CTh JiarHOCTHKY;

Hapcepu i komninamopu komninamopis. Ixusa ocHoBna abcTpak-
I[if — Iie peryJispHi BHpasy )i reHepalnil IeKCHYHIX aHa/Ii3aTopiB i KoH-
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TeKCTHO-HE3aJIeKHI rPaMaTUKY /IS T'eHepallii napcepis, 110 y3arajbHIOIOTh
3HAHHSA TIPO TIPUHIIUIHN il ¥ ANTOPUTMH JIEKCHYHHX Ta iHIITNX aHaxi3aTopis,
BUJIaBAHHS TIOMUJIOK, TeHepalliio Koy Tomo. IxHs creniarisania BinbysaeTsca
33 KOHKPETHHMU JIEKCUYHMMH Ta FPAMATUYHUMH [IPABUJIAMH.

12.3.6. AGerpakTHi foMeHH

Possutkom imel abeTpakTHOI apXiTeKTypH € KaTajorisamia moMeHis
MAaCOBOTO BXKUTKY I y3arajibHEHHS 1XHiIX BJIACTUBOCTEH AK IOHATTA abCT-
pakTHHI gomeH [2]. BukoHyloun amajnis momibHocti Ta posbixmocrei
CYKVITHOCTi JIOMEHiB, eKCIIePTH MOKYTh IOMITUTH AHAJOTII AJIA TAKUX, HA
MepInil OTJIAK, BiAMIHHUX peueil, AK Ipogak TeaTpaJbHUX KBUTKIB, peaep-
BYBaHHA MicIlb Ha pelicu JiiTakiB abo pos3moAin gerajsiell Ha oOpoOKY HJas
BEPCTATiB 3aBOJCHKOr0 KOHBeepa. IloMiTHBIIM aHANOTiI B CTPYKTYDPi 3HAHB
pisHuX i3 CHMHTAKCHYHOrO HOIVIAAY IOMEHIiB, eKCIepTH MOXKYTH BBeCTH
abcTpakmii 06’eKTiB, KOTPI MOKHA KOHKPETHU3YBATH Y BiAMOBiAHI 06’exTH
aHaJoriyHux noMeHin, Bumoru o cuctem, IO HAJIEKATh OO IINX JOMEHIB,
Moxe GyTH npe/craBjieHO B TEPMiHAX BiANOBiHOTO aBCTPAKTHOrO AOMEHY.

AsTtopu nponoHy0Th Habip abcrpakitiil npobseM, sKi cayryors 6asu-
COM JIJIs1 reHepanii cuelnivHNX A KOHKPETHOrO JOMEHY cleHapiiB 36m-
PaHHA Ta NepeBipKH BUMOT, BAKOPUCTAHHA 1X MiJ Yac eKclyaTrauii, cKia-
JAaHHS BUMOT ¥ GOpMi I0pHAAIHOTO KOHTPAKTY IPHPOAHOI MoBolo. ITixxin e
TIEPILIOI0 CUCTEMATUYHOIO CIIPOGOIO IIOKPUTTS IIPOCTOPY (MO/IEIOBAHHSA) 1HKe-
Hepil BUMOI Y CYKYIIHOCTI JOMEHiB, KOTPi 00C/TyTOBYIOTE MEHE/3KMEHT Y 6izHeci.
lNimoTeTHuHo BOHM MAalOTH CIIUPATHCSA HA MEHTAJIBHI MOJAEJNi NPUPOAHHUX
Kareropii xoruirusuux Hayk. Ile e miaxia, ugo obinse 6yTi edeKTUBHIM,

IIpoctip mozaeneit cucreM 06’cKTiB cTaHOBNATE 13 6a3oBUX iepapxii.
Bepxwuiii piBenb MojeJii cucTeMu 06’ €KTiB KOMKHOI icpapxii BU3HAYAETHCA 3
BUKOPUCTAHHAM 0a30BUX: ITOBEiHKH, CKJIaLy 00’ €KTiB, areHTiB, CTPYKTYPH
JOMEHY JJIs1 OJHOTO Kaacy nupobeM. Cneniamizania xo:xHOT i3 1iux Mogeneii
(v dopMi cHCTEMATUYUHOIO Z0JaBaHHA Pi31tOMAHITHUX THIIB 3HAHL — CTaHIB,
MeTH, NoAiil) reHepye npocrip a0 200 JHcTiB-By3MiB Mojei cucTeM 06’ €KTiB.
Koxuuil By30J1-IMCT BUBHAYAETHCA 3 BUKODHCTAHHAM CTaHIB, IEPEXOJIB Y
CTaHU, NOAii, 06’€KTiB, areHTiB, CTPYKTYPH TOMeHY, A0CTPAKTHHAX BiJHOIIIEHb
MixK 06’ eKTaMu i1 areHTaMH, IepeyMOB IIepeXofliB Y CTAHH, BJIACTUBOCTEH Ta
arpubyTis 06’ ekTiB. Ilepeniunmo 13 Moenell BepxHLOTO PiBHA:

a) NOBEepHEHHS pPecypciB — JBOCOPAMOBAHA Tepefada KJIOYOBHX
00’€KTiB Biff CTPYKTYpH, [0 30epirae, 10 KJILEHTCHKOI i HaBnaxku, HAaIIPH-
KJiaJ, 6i0aioTeK;

6) 3abesnedyeHHA pecypcaMi — OAHOCIPAMOBaHA Nepejadya pecypcin
Bifl CTPYKTYpH, 1110 36epirae, 4O KII€EHTCHKOI Ta KOHTPOJIB 3a HeobXiAHICTIO
IIOIIOBHEHHA PeCyPCAMHU CTPYKTYPH, 110 30epirae, HaIpuUKiIaJ CKJIaniB;

B) BUKOPHCTaHHA pecypciB — OJHOCIPAMOBaHA Nepefada Bij CTPYK-
TypH, 1o 3b6epirae, 10 KJIieHTCHKOL AJ1d 06pobKHU;
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I') KOMIIO3UIIiA eJIeMEHTIiB — arperyBaHHS 13 CMHTE30M HOBOTO; Ha-
IIpUKJIaZ, 30MpaHHA eTaieil y IPOAYKT;

I') IeKOMIIO3MIIiA Ha eJeMeHTH;

II) PO3MIIIIEHHSA PecypCy — MOJEJIIOE 3MiHH CTAHY PecypCy ILoA0 iHIIuxX
TpaH3aKIliil, HANPUKJIAL CTAHN KBUTKOBUX KAac;

€) J0ricTUKa — KOMILIeKCHA AisVIbHICTD 8 IJIaHYBaHHSA, HAIPUKIAT
MapIIPYTiB IAPKY MAIIMH;

€) crnocTepe)KeHHA 3a 06’€KTaMd — BiJCTE)KEeHHA pyXy 00’e¢KTa B
npocrtopi uu y $isuuHilk cTpyKTYpi, HATIpUKJIAL pajgapHe;

k) noOynoBa CIIONYyYeHH MiK 06’eKTaMu — I10B’ A3YyBaHHA 06’ €KTiB,
sAKi BoJIOZi0TH iHopMalieto, B TOmOIOr 0 3B’ A3KIB;

3) yupaBJiHHA areHra 06’€KToM — Ipe/cTaBJEeHHS KOMaH[ Ta Kepy-
I0YUX KOMIIOHEHT, JO AKMX areHTH IIOCHJIAIOTh IOBITOMJIEHH, 1110 BUKJIH-
KaIOTh 3MiHU B NOBeAiHIi 00’ €KTiB, HAIPUKJIAJ KOHTPOJb CYJeH Y IIOPTY;

M) MOAEJNIOBAHHSA OJOMEHY — KOMILIEKCHI 3ac00H MOAEJIOBAHHA JJIsA
areHTa-JIOAUHN, HAIPHUKJIaL BillChKOBUKA;

i) o6pobka minsHOK — JiajoroBi 3MiHM cTaHy AiJAHKH, HAIPUKJIIAL
006po6Ka ciiB a00 KpecJieHs;

i) mepersiag 06’exTa — AOMEHH, B AKMX 00 €KTH He 3MiHIOIOTH CTaHy,
ajie meperJAfalThCA areHTaAMU — JIIOABMH 800 KOMII’ I0TepaMu.

ITepenik aGCcTpakTHHX AOMEHIB, Oea3nepedno, Moye OYTH IIOIIOBHEHO,
ARINO IleBHA CHiIbHOTA ImpodecioHaNiB MOXKe y3araJbHUTH CYKYNHiCTH
po3B’A3aHUX Hew npobiem y dopmi abecTpaxkTHoro someny. Ilpuknagom
JOMEHY MacOBOI'0 BUKODUCTAHH, JOCBix poOOTH 3 AKNM AO3BOJISAE 1106Y-
IyBaTu #oro abcrpakiipo, € 3aadi Tax 3BaHOI aHAMITUUHOL 06pPO6GKHU Ha-
HUX, UM He Ha#fiMacoBimi y chepi ekoHOMIYHUX 3aBAaHb, 30Kpema ACY,
37aBHA BiZoMi I Ha3BOIO OTPUMAHHA Po3pisiB ganux [3, 4].

A sraganux BUile JOMEHIB MOXKHA HABECTH YMMAJIO IPUKJIAIB 3aB-
JaHb, HECXOXKUX 30BHi, ajie BUPillIeHHA AKNX BUMArac MaHiTyIIOBaHH 00’ €K-
TaMM 3 QHAJIOTIYHOIO IOBENIiHKOI0. ¥ MexKaX IUX JOMeHIB nobymaoBaHo
COTHiI mpamniolouMx NIpPOrpaMHHX CHCTEM, I ToMy mnobyaoBa AJSA HUX
Kaacubikarriit € mpo6sieMoro cKopiliie oprauisairiiHolo, 6o € focTaTHA KUIbKIiCTh
eKCNepTiB i JocTaTHA CYKYIIHICTS FOTOBUX 00’ €KTiB /A eKCIepPTU3H.

12.8.7. Ilarepau

Tun IIBE, axuit no3HavaeTsCsa TEePMiHOM HaTepH, € NMPHUHIIUIIOBO
BigMiHHUM Bix TUX, KOTDI POBIIAHYTO AOTenep i KOTPi, A0 MeBHOI MipH,
HaJIeXKaJy KO IIPOrpaMHUX MOJAYJIIB UM IX y3arajibHeHb.

ITamepru € abempaxyiero culIKyBaHHs (B3a€MOAIT) IeBHOI CYKYIIHOCTI
06’eKTiB y KOoOIepaTUBHI#M AiAABHOCTI, A1 AKOI BU3HAYEHO ABGCTPAKTHHUX
Y4YaCHUKIB, IxHi poJi, B3a€MOBIJHOCHHY Ta PO3NOALT BiANIOBI AIBEHOCTI.

ITaTepH dikcye nepHe y3araabHeHe PillIeHHS, AKe JO3BOJIAE CIILIKYyBATHCS
PO3PDOOHUKAM TA 3aMOBHHKAM i POSMipKOBYBaTH IOA0 Ipobiemu Ta ii
poaB’asaHHsI. lle KPoK 10 CTAHAAPTHUX iH)KeHepHHUX ILJIAXIB 3aCTOCYBaH-

232

HA YCHIIIHKMX PO3B’A3aHb O BifoMux npobiiem, SK Iie BEJEThCH Y CTAINX
iHKeHepHUX JUCHMILIiHAX (HATIPUKJIAL, A aBTOMOOLIS BifoMO IIpo IIeBHi
HabOPH CITOJIYYeHHA BY3JIiB, 11100 OZEepsKATH CIIOPTUBHMI BapiaHT, a60 BICOKO-
komdopTHUIL, a60 AJIS IOraHUX XOpir Tomro). Inakine KaXKyuu, Iie UIIAX 10
PEBHKOPHCTAHHA KOPUCHOI'O AOCBiRY, AKKii mepegaeThes HedOpMAaIbHO 3a
JIOTIOMOT'010 AKiCHOT, MEHTAJIBHOI MOZEJI1 OTHUCY 3HAHb.

el Tepmin cnpasai noxoguTs 8 apxitektypu. IlarepH y KoHTeKCTi
mporpaMHoOi iHeHepil € mosuayeHHAM npobieMu, SiKa BUHUKAaeE B Oara-
THOX KOHTEKCTaX, IPH ILOMY AAPO ii po3B’sI3aHHA MOKHA IIPEICTABUTH
TakK, o6 IOBTOPHO BUKOPUCTOBYBATH Ioro ajis G6insirocri 3 Hux. Ilatep-
HY OIIMCYIOTH OKPeMY IIOBTOPIOBaHY HpobieMy IPOEeKTYy AK BU3HAYEHY
HaIepe] cxeMy ii po3B’A3aHHA MIIAX0M crenudikanii aberpakuil if ckia-
IOBHUX, IXHiX poJseii Ta B3aeMoBigHocuH i BignmosigansHocTi. Haityacrinie
NnaTepHY BUPAKaIOTh QyHIaMEHTAABHY HapaguUrMy CTPYKTYDPYBAHHSA CUC-
TeMHU, AK, HANPUKJIAL, apXiTeKTypH KJIi€HT — cepBep UM 3aMOBHUK —
IocepeIHUK — MOCJIyTa.

IlaTepHu MaIOTh NeBHUH KOHTEKCT 3aCTOCYBAHHA; 3a3BMYA MOXKHA
BU3HAYHMTH i MOTMBHM JOIiIIHHOCT] 3aCTOCYBAHHA NaTepHY, il apryMeHTH,
110 cynepeuaTth iM. I KoxHe 3 pilleHb Ma€ IEeBHY BapTiCTh, 4 OIIUC IATEPHY
Ma€ BU3HAYATH I[I0 BaPTiCTh.

BigoMo KinbKka cxeMmM ommucy NaTepHiB, y OinbImocTi 3 HUX BU3HA-
YyaeThes mpobiema, IKy po3B’A3y€e B3a€MOAiA, KOHTEKCT, B AKOMY chopMy-
AL0BaHO npobieMmy Ta migxix mo i pos3s’si3aHHA. Y HaBeeHiit cxemi
BiZo6pa)keHo He CTINbKM TexHiuHi ifel, CKiNbKHU comianbHi acnekTH npu-
WHATHX pilieHb: MpobieMa Bifobparkae MOTHBH PO3POOKH, KOHTEKCT Xa-
paKTepu3ye ABUILIA, PEAKII€I0 HA SIKi € po3B’si3aHHA npobiemu, Ta apry-
MEHTH NMPOTH PO3B’A3aHHA.

Cneyianizayia narepHiB Bif0yBa€eThCS MIAXOM KOHKpeTH3anii (zo-
BHU3HAYEHHA) 06’€KTiB, KOTPi OepPyTh yUyacTh y B3acMogii.

Cenexyia (nobip) narepHiB, afieKBaTHUX cucTeMi, 110 OyayeTheA,
Big6yBaeThcsa HedOpPMANBHO, UHINIAXOM BUBUYEHHS TA 3icTaBIeHHA KaTa-
JIOTiB ITaTepHiB.

Inmezpayin obpannux marepHiB y HOBY po3pobKy BinbyBaeTbca He-
¢opMasbHO, HallyacTime CyKyIIHICTh NAaTEPHIB JJd II€BHOTO KAOMEHY He
iHTerpyeTncs B MOBY IPOEKTYBaHHSA, a CKOpilie — I11e 3i6paHHA OKPEeMHUX
OIMHMIb, KOXKHA 3 AKMX BifIIOBigac eBHiM cxemi B3aeMoil, KOTPY MOXKHA
KOHKPEeTH3yBaTH [Jis IeBHUX 00’€KTiB po3pobku.

Bimomo kinbka Takux 3i6paHb, OKpeMi 3 AKUX BXKE HIMPOKO 3aCTOCO-
BYIOThCSA B IIpoueci po3po0KH NPOrpaMHKMX CHCTEM, 1 He JMIIE AK MeBHi
roToBi pillleHHsA, AKi MOXKHA BUKODHCTATH IIOBTOPHO, a i AK 3acobu obro-
BOpEHHA NPUUHATHX pilleHpb T4 BU3HaueHHd ix [5].

O6’eaHaHHA IaTepHiB y 3i0paHHA MoxKe BigOyBaTHCA 3a Kaacudika-
UiHMMH 03HAKAMH, 30KpeMa 3a cdeporo 3acTocyBaHHa ix. Tak, narepan
NPOEeKTYBAHHA MOKHA YMOBHO IIOZIJINTH HA TPH IPYIH.
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Kpeamueni namepnu (8ix anri. create — cTBOpIOBaTH) BiIOGPaXKaIOTh
IIPOLIECH CTBOPEHH eK3eMILIADiB 00’ exkTiB. Huixkue HaBefeHO IpUKJIaLHA
TaKUX IATEPHiB: '

* iniyiamop — 1ie BiANIOBiAb HA TIpO6JIeMy, AKAa MOJArAE B TOMY, 1110
KOHKPETHHII THII 00’€KTa YaCTO 3MiHIOEThCH; KOHTEKCT BU3HAYAETHCA AK
6araropasoBa motrpeda MOPOJKYBATH €K3eMILIAPU 06’cKTa; pilmeHns —
iaTepdeiic cTBOpeHHs 00’ €KTiB BifOKPEMIIIOETHCA BiJf BIaCHE CTBOPEHHA,
fAKe BUPIIIYETHCA IIIAXOM BU3HAYEHHS [IiIKJIACY, KOTPUH KOHKPeTH3YE,
IO caMe CTBOPIETHCH;

* mpancgopmep — ne BiaNIOBiAb Ha IpobJeMy opraHiszanii neperasagy
¢daitnie Ta TpaHchopMyBan.iA iX y pisHi opmaTy; pileHHA — BiJOKpeMUTH
MeXaHi3M eperjfafy Bifi aJIrOPUTMIB CTBOPEHHSA HOBUX GopmaTis;

* npomomun — 1ie BiANOBigh Ha HPobIEMy IMOPOAYKYBATH €K3eMII-
nap o6’eKra 3a 3aJaHAM 3Pa3KOM; PilleHHSA — BH3HAUMTH THII 34 €K3eM-
NJAAPOM IIPOTOTHUNY i CTBOPUTH HOBHI 00’€KT SIK KOMil0 HPOTOTHILY.

Cmpyxmypui abo apximexmyphi namepru BASHAYAIOTH KOMIIOZUITIL
KJIaciB 06’ekTiB. IxHiMH THDOBUMH NpUKJIaaMH €:

adanmop — 1e BignoBiAL HA TPOGJEMY IPHUCTOCOBYBaHHA iHTEpdeicy
IO CMaKy IIePCOHAJIBHOTO KJIieHTa. KOHTEeKCT — CMaKM 4acTo 3MiHIOIOTHCA.
Pimenna — BusHauuTu abGeTpakilio iHTepdeiicy Ak cynepkjac, a Ha-
CTPOHKY Ha IEPCOHAJBHI BUMOTH KJieHTa — AK IiAKJIAaC;

¢acad — 1e BignOBiAb Ha IpoGAEMY JoKagisanii B migcucTeMax Bja-
CTHBOCTeH, 1110 MalOTh BUCOKY BiporiguicTs sMid. Konrexer — Halbinbinry
BiporizuicTs 3MiH MaTh 06’€KTH iHTepdeiicy. Pimenua — nepenbauntn
MOXKJINBi 3MiHM B HijjcucTeMi Ta 30cepeJUTH IX B ofHOMY KJaci;

nowaposa cmpykmypa — 1e BiflloBib Ha IpobaeMy JOTPUMYBAHHSA
TIeBHOTO PiBHA abCTpaK1lil B OCMHUCIeHH] IpobsieMy Ha KOKHIM cTamil sKUTTe-
BOT'0 IIUKJY PO3pobku mporpamHoi cucremu (gus. puc, 4.2.) Kourexcr —
HAABHICTH PO3POBHUKIB 3 pisHMMH PiBHAMU KBasidikaiii, 110 syMoBIIOE
37IaTHICTL BUKOHYBATU POOOTY Ha BiANIOBiAHMX piBHAX abcTpakuil. Pimenus
MOJIATAE B JeKOMIIO3MILil cuCTEeMHU Ha iepapxiro mapis, IJ1s1 KOXKHOIO 3 AKMX
BCTAHOBJIOETbCA CTAHAAPTHU30BAHUM iHTepdelc MiXK KOMIIOHEHTAMH IOTIe-
pelHBOTO Ta HacTynHoro mapis. KoxxeH i3 mapis € cykynnicrio npeacras-
JIeHb BIPTyaJIbHUX MalllWH, BiANOBIfHUX neBHOMY piBHeBi abcrpaxnii, a
KOMIIOHEHTa € peaJsiizaniero Takoi mMammHu. I8 KOMHOIO 1Iapy MOMKHA
BU3HAUUTH NNEeBHUH CIIEKTD KOMIIOHEHT, B3acMO3aMIHHHUX Ta CYMICHMX ILI10/10
ixnix inTepdericis (3acobiB BKIIOUEHHS), ajie BIAMIHHMX 3 IOMIAXY peaJisanii
nux iHTep@eiicis (Hanpukaas, pisHoMaHiTHI TpUIaaU B aBioHIII MOXYTH
BUMIPIOBATH Ty CAMY BEJIMYHUHY).

Haituacrinie cieKTp KOMOOHEHT — Iie NepesiyeHa MHOXUHA KOMIIO-
HEHT, 1 CIEKTPH MOXKYTH OyTH BKJaAeHUMM OoAWH B onuHuil. Koxua 3
KOMIIOHEHT eKCIIopTye cBiil iHTepdelic 10 BipTyaabHOI MAIIMHK BEPXHBO-
ro mapy ¥ imnoprye inrepdeiic BipryanbHol MaIlMHEN HUXKHBOTO IIapy,
TO0TO TpaHchoOpMye nepruiuii y APyruil, aje NPH HEOMY iHKAICYJIIOE
BigoOpaxenHa. CIeKTPH Ta KOMIIOHEHTHA MOXXHA BU3HAUYUTH AK CKJIAJ0BI
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rpaMaTHUKH, MHOXKWHA PeYeHb SKOI XapaKTepu3aye ciMeHCTBO CHCTEeM, KOTpPi
Mo:xe 6yTH mopojKeHo Ha 6a3i narepry. Ilpm npoMy moxke 6yTH HakKia-
IEeHO TIeBHi JOMOMiXKHI 00MesKeHHsI CTOCOBHO IIPaBHJI IOPOJAYKEeHHA.

Hoeedinkoai nameprnu BN3HAYAIOTH B3AEMOALIO KJIACIB Ta IXHiX ek3eM-
m1apis (4K posnoiin aberpakTHuX posei ) i ixHio noBepinky. [Ipukmanm:

* LAHYI0Z NOBHOBANCEHb — Le BiANoBigbk Ha NpobieMy pPo3’cJHAHHSA
BiAiTIpaBHMKIB NMOBiflOMJEHDb Bifl THX, XTO 1X 06pobiase. Konrekcr — mo-
Tpeba B po3AisibHOMY QYHKI[IOHYBaHHI mepmux i apyrux. Pimmensa —
NOBiJIOMJICHHA IepefacThes Bif 06’e€KTa A0 00’€KTa, JOKH He Aiiije #o
TOro, XTO BUKOHAE iforo o6pobxy;

- KaieHm/cepeepy/cepsic — e BiaNoBiabL Ha MpobJieMy iHKaNCyIIOBaHHA
noApobuIs peanisaiii mMporpaMHUX IOCNYT, 00 BUBIILHUTH KJII€HTIB Bij
HeoOxigHoCTi 3HATH iX (3riZHO 3 IPUHIIUIIOM NIPUXOBYBaHHSA iHdoOpMaIllii,
npo Axui inroca B masi 3). KoHTeKeT — cepBic Moxke OyTH 3aIIPOIIIEHO
mapajejbHO H ogHOuYacHO Oararbma KilieHTamu. Pimennsa — mno6yzoBa
IBOX KJjacis. Ilepiumit 3 HUX — cepBic — iHKaNCyJII0€ MOCALKOBHICTE BUKO-
HAHHSA IOCJIYTH, DiATPUMYE CTAHM BUKOHAHHSA IIOCIYTH i Iepesjae MoAii, KoTpi
BHHUKAIOTB Y TIpolieci BHKOHAHHA TociryTH. J[pyruit — cepBep — iHKAaNCyJI0€
pecypcH Ta MOCJIyTH cepBiciB i BusHayae abcTpakTHUH iHTepdeiic 3 KIEHTOM,
KOHKpeTH3allif AKOro iHilliloe KOHKpeTHe BUKOHAHHA KOHKPETHOTO cepBicy.

IlincyMoByI0UM 3a3HAYEHE BUILE, MOXKEMO CKAa3aTH, 1[0 IATEePHH € CIPO-
6010 BUCJIOBUTH iHTYITHBHI pileHHsi, HaOyTi AOCBIOM OKPeMHUX IPOBLIHHUX
crerjiagicris, AK GOpMAaIi3oBaHi a6CTPaKIlii, KOHKPeTH3aIiio AKUX MOXKHA BH-
KOHATH IIMPOKHUM KOJIOM CITIELIAJICTIB 34 YMOB, Bi/IITOBITHUX IXHIM BUMOTaM.

3a3Ha4YnuMoO, 1[0 HaBeACHI NPUKJIagH MOXYTh IEKOMY 3/]aTHCA AaBHO
3HAMOMHUMU, i TAK BOHO i €, ajle HOBUM € NPEACTABJEHHS iX Yy BUTJIAAL
YiTKO BU3HAYEHUX IIPABUJI B3a€EMOJil 006’ eKTiB.

12.3.8. Kapkacu (Frameworks)

Kaprac npo6aemu BU3HAYAE FOTOBY CTPYKTYPY F'OJIOBHUX CKIAIOBUX
YacTUH, Ha AKi Ma€ NoAiJiaTHCA cucTeMa, Io0yaoBaHa ISl PO3B’ A3aHHA
npobaemu. IIBK tuny kapkac [6] BuHuKIM AK pPO3BHUTOK 06 €KTHO-
OpieHTOBAHOrO MiAXOAY 40 po3pobKu nMporpaMHuX cucrteM [16].

3rifiHo 3 NapajgurMoI0 3raflaHoro MiXoAy KapKac 00’ efHye MHOKHMHY
KJiaciB 06’eKTiB, ki B3aEMoAiI0TL Mixk cO0O0IO IJist IOCATHEHHS MHOKUHU
uisesl, KoTpi po3s’a3yioTs npobaemy. BogHouac kKapKac € BUCOKOPiBHEBOIO
abcmpakxyiero IPoeKTy peaisallil mporpaMHoi cucTeMu.

3a crioco6oM cneyianidayii KapKacu NOLINAIOTE HA ABa PiZHOBUAM.

Kapkac muny “6iaa ckpuhvka” Mae y CBOEMy cKJaAi abcTpakTHi
KJIacH, AKi HEIOBHO BM3HAYAIOTL MeTy Ta inTepdeiicn kommoHeHT. 11106
TpaHcGOPMYBaTH TaKuil KapKac y KOHKPeTHY NPHKJALHY CUCTEeMY, A0-
CTATHBO IOPOAMTH IILIAXOM HACJIiYBAHHA KOHKPETHI KJacH i JOIIOBHU-
TH IPH IbOMY BU3HAYEHH BiINOBiAHUX MeTOAiB. Ane 1eit mpolec IOTpe-
6ye 3HaHHA PO BHYTPilIHIO NOoOYAOBY KapkKaca, IO CYTTEBO YTPYAHIOE
#oro BUKOpHUCTaHHA.
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Kaprxac muny “wopHa ckpunbka” — Tie CTPYKTYpPa, OKpeMi Bysin
AIKOI 0OBHAYEHO AK TaKi, BUBHAUEHHA KOTPHUX BiAKJIaNeHO (Tak 3BaHi “capsaui
nasamu”). Ha BigMiny Big monepeIHbOro THIY Kapkaca, AJA 3alIOBHEHHS
“rapsumnx IUIAM’ ITPOMIOHYETHCA CIEKTD MOYKJIMBUX AJILTEPHATUBHUX KJIACIR
— TpeTeHAEeHTiB 3ailHATHM Micue y “rapauiil naami”. Koxxna niasama
BiamoBizae ofHOMY 3 aCIIeKTiB 3MiHIOBaHOCTI cucTeMu. Bubuparoun ofuH 3
aJbTEepHATUBHUX KJIACIB, MM OTPUMYEMO peasisalfito BiamoBigHOro itomy
BapiaHTA CHCTEMH.

Omxe, B IPOEKTYBaHHI CUCTEMH NepefdavaeThed 11 3/IaTHICTh 3MiHIOBATHCS
3a OKpeMHMHU acmeKTaMu, GiKcyoThes mnosnuiil MoKJIUBUX “30ypeHs” y
KOHCTPYKIiI cuctemu i nepegdauaiorbest Moxxansi BapianTi. CTBOpeHHSA cH-
CTeMU BUIVIAKAE SK BU3HAYEHHS KOHKDPETHOI KoHoirypauii kommnoHeHT,
BigmoBigHux “rapsuuM miasiMmam”. BusHaueHHA KOHKDPETHOTO BapiaHTa CH-
CTEMH IIPOBOAMTHLCA AK BUOIp “3 momnii” moTpiGHUX KOMIIOHEHT.

Ilpu npomy BiL KOHCTPYKTOPA KOHKPETHOIO BapiaHTa BUMAraeThCs
JIMIIIE 3HATH [Iepejik “rapadyux mjiaM”, cyTh ACIeKTiB, BApiaHTHICTb AKHUX
BH3HAYAECTHCHA UMH “IIAMaMHK”, i CyTh JOCTYIIHUX BapiaHTIB 3a KOXKHUM
i3 sraganux acmekriB. IIlpoekTyBanus cucteMu y ¢opMi Kapkaca morpe-
Oye Bij i1 KOHCTPYKTOpA CIPAMYBATH yBary Ha maii6yTHi aMiHu, nepenba-
YHTH Nepeslik TAKMX 3MiH, 3a6e3lTeunTH MakCUMaabHY JOKaIi3aliio edekr-
Ty BiJ BTiseHHd iX i B Takuil crroci® mpogoBKUTH TePMiH KUTTA CHCTe-
mu. MabyTe ToMY BKMBaHHSA KaPKACiB CTAJIO MOMINPIOBATUCH ¥ HOBITHIX
TEeXHOJOTiAX IIporpaMHoi iHKeHepii.

Cenexyia (mobip) kapkaciB Big6yBaeThca ax HedhoOpMaJbHHUIH,
iHTyiTHBHUI upollec 3icTaBJEHHA MOMJIMBOCTEH Kapkaca 3 BUMOraMH
IIiH0BOI PO3POOKH.

Inmezpayia xapxkacis MOXKJIMBA TIIBKM HIUIAXOM BKJIOUEHHS iX AK
mmiacucTeM y UinboBi po3pobku.

IIpukIagomM Kapkaca € cucTeMa 0aHKIBCbKHUX DPO3PaXYHKIB, IJIA SAKOI
BU3HAYEHO ABi “rapsui miAMHN”: KOMIIOHEHTY ijeHTH(iKaIil paxyHKa KIienTa
(sasBuuail y KOKHiNl KpaiHi ZiroThb BiAnoBigHI cTaHAAPTHM) T4 KOMIIOHEHTA
peakuii Ha IPOXaHHA KJI€HTa 3HATH [IEBHY CyMYy 3 HOI'o paXyHKa, AKILO TaKka
CyMa NIEPEBUIIYE HAABHY CyMY paxyHKa (OKpeMi OaHKH MOXKYTh ¥ TAKOMY pasi
KpeZUTYBATH KJIE€HTIB IEBHUX KaTeropii abo Ha NeBHUX yMOBax).

12.4. CTBOpeHHS NOBTOPHO BUKOPHCTOBYBAHUX KOMIIOHEHT

12.4.1. Buas noreaniitanx IIBK

Paninte y n. 12.1 6yso 3asHaueHo, IO TiAbKM CHCTEeMaTHYHE IIO-
BTOpDHE BHKODHCTAHHSA MAa€ NEPCIEKTHBU CTaTH e(PeKTHBHUM 3aC000M
TBOPEHHSA IIPOrpaM, TOX y IbOMY DPO3Aini 6yzae ATH MOBa IIPO KOMIIOHEHTH
AK pes3yJbTaT JiANbHOCTI, cHeliaJbHO CIPAMOBAHOI HA MOMKJIHBICTE BH-
KODMCTaHHA IX y 6araThox NpUKJIASHNX 3aCTOCYBAHHAX.
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Bynemo HasuBaTy rpyny nogibHux nporpaMHUX MIPOAYKTIB, AKi Hase-
2KaTh JI0 OJHOT'0 CerMeHTa PUHKY (KOHKYPYIOTh Ha HEOMY 460 JOIOBHIO-
I0TH OJiHe OJHOr0) 2iniero npodyxmis [7].

Jlinisa DIpOAYKTIB € HaGiNbIN NTEePCIIEeKTUBHOIO HillleI0 BUKOPHACTAHHSA
IIBK. Ilopsap 3 umer IIBK MO0XXyTh BHKOPHCTOBYBATHCHL y KiJIbBKOX
mizcucreMax OZHOTO IPHUKJIATHOTO 3aCTOCYBAHHSA, YV PiBHOILIBOBUX 3aCTO-
CYBaHHAX, MiXX AKMMHU MOXXHa BUABUTHU NeBHI aHasorii, Ax B aGCTpaKT-
HuX pomeHax (mzus. m. 12.3.6.).

$x 3acBiAUYIOTDH EKCIIEPTH, TIPOLIEC CHCTEMATHYHOTO IIOBTOPHOT'O BHKO-
PUCTaHHS MOXe 6yTH 3aI109aTKOBAHO TLIBKY IiCJA TOro, AK Oye CTBOPEHO
IIeBHY KiJMBbKiCTh KOHKPETHUX CHCTEM NPOrPAMYBAHHS 3 HaBeNeHUX BUIIE
pisHOBHAB, TOOTO Gye HAIIPAILOBAHO 6asy IJIs y3araJbHeHHA (IporpamicTehKi
“Jerenau” MOKA3YIOTh, IO LA KUIBKICTH HOPiBHIOE B CEpeAHEOMY TPLOM). 3a
IUX YMOB CTaHAAPTHHY nuiax BuABdeHHs [IBK cTaHoBAATH Taxi eramm:

* aHaJi3 CIiJIBHOCTI Ta po36i’KHOCTEH y CTBOPEHMX AOCi CHCTEMAax;

+ 3icTaBIeHHA BHUMOT /IO HOBOI CHCTEMH 3 MOMKJIMBOCTSIMH CTBOPEHHX ;

* IIPOTHO3YBaHHA MOMKJIMBHUX 3MiH y BAMOrax (4o THX cCMCTEM, IO
aHaJIi3YIOTHCH) Ta BUHUKHEHHESA OTPed ¥ HOBKMX cHCTeMaXx (AuB. riaBy 8);

* MOIIYK KOMIIOHEHT — KaHAWUJATIB JJIA IOBTOPHOTO BUKOPHUCTAHHS.

¥ nonepesHix posfiiax MU IPeACTABHIM IIPOIec PO3POOGKHU mporpaM-
HUX CHCTeM AK IIOCJifIOBHE CTBOPEHHS HUBKH MOJeJeil (aHaJi3y BUMOT,
NIPOEKTY, peanidalii, TeCTyBaHHA), CYKYIIHICTh AKUX H03BOJIsIE TpaHChop-
MyBaTu nobaKaHHs 3aMOBHMKA B IIPAIIOI0OYY NIPOrPAMHY CHCTEMY.

T'oroBa cucTema nocrae nepex THM, XTO Ma€ 3pO3yMITH ¥ IIpoaHATI3yBaTH
ii, AK mocaigoBHicTh hopManisoBaHHX MoJe el y BiIOBIAHMX HOTALIAX,
BJIACTUBUX TOMY YU iHIIIOMY MeTOAY (AK-OT MoAaHi y riasax 3—5 aiarpamu
UML, I. dxekobcona uu C. [llneep Ta C. Mennopa), a Takomx aK Hedop-
MaJbHi onmucH, KOMEHTapi o Mojeieil Ta peKOMeHAalii i3 sacTocyBaHHA
OIS KOPUCTyBayiB.

Koxxunii 3 eneMeHTiB 3ragadux mogesieil Moye OYTH NMOTEeHIIMHUM
KaHIUAaTOM Ha IIOBTOPHEe BUKOPHCTAHHA — AKTOD, ceHapiii, intepdeiicu
MiX HUMH, 00’€KTH ClLieHapiO Ta BIJHOIIIEHHS MK HIMH, 00’ €KTH, KJIACH Ta
nigcucreMu IIPoeKTy, 00’ €KTH Ta KJIacH peasisalii, fiarpaMu nepexonis y
craHu Ta ixHi ¢parmMenTtu TouEO. [lepeTBOPEHHA HAa3BaHMX €JIEMEHTIB Yy
IIBK Big6yBaeThcs MIIAXOM y3arajibHeHHS M IIepeTBODEHHA iX Ha a6er-
PaKTHHUX aKTOpPiB, a0cTpakTHi crieHapii, abcTpakTHI Kyacu, TiICUCTEMHU TOINO.

IIpu noganbioMy IpoeKTYyBaHHI abcTpaKTHI cuenapil Ta migcucreMn
MOXKYTb BTLTIoBaTHCH B Taki xareropii IIBK, sk resepaTropu, KapKacH,
kJacu o6’ekTiB, Toxi AK OinbI meTasbHI eleMeHTH Mogjeseil (KJacH,
inTepdeiick ToOI0) yacTimle BigoOparkaloThCs B KOMNOHEHTH BHXiZHOTO
kony (auB. m. 12.3.). fcHo, 1110 ynM paHiire Ha eTanax »KUTTEBOrO MUKJIY
6yne BuaBjeHo Kauaugara y IIBK, tum meriuoro 6yae Bignosigua iiomy
KorHiTupHa Bigcraus (gus. n. 12.3.), Tum Ginemnit surpawm Bix IIBEK
MOKHA YeKaTH B MalOyTHLOMY.
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ITo6ynoBa mepHOi aGerpakiii Mac Ha MeTi DO3IIMPEHHHA CheKTpa il
MPHJATHOCTI IIJIAXOM peasisanii ysarajJbHeHOTO po3B’si3aHHA Ipobiemu i
3abe3neyeHHs 3ac00iB MOAAJILINIOL crierianizarii abcTpak THOTO eJiIeMeHTa Ha
KOXHMI KOHKpeTHui Bunajok 3acrocyBaHHA [IBK. Inakime kaxydnm, Mu
BBasKkaeMo Kanaupatamu v IIBK Taki enemeHTH, JJIA AKUX MOKHA IIPOTHO-
3yBaTH 3MiHHICTE (BapiaHTHICTH) IIEBHUX BJIACTUBOCTEH i epebauMTH CIEKTD
MOYKJIUBHX 3MiH, aflalTAIlisd 0 AKKUX AKPa3 i CTBOPIOE MOYKIIMBICTD IIOBTOP-
Horo BuKopucrauus. Tomy momyx xanauaatie y IIBK € He smiie BUsHaYeH-
HAM HeoOXigumx abcrpakniit, a TaKoXK i BUSHAYEHHAM TOUYOK i XapaKTepy
NMPOTHO30BAHUX 3MiH Ta BIANOBiAHUX MeXaHi3MiB ajanTanii 1o HUX.

MoskHa Ha3BaTH BIACTHUBOCTI IIPOEKTY, IJIA AKUX AOIUILHO 3a(iKcyBaTH
BapiaHTHICTH clleHapiio Ta akTopis [8]. Ile raki BracTuBocTi.

Bapianmuicmo inmepgeiicie dna xamezopii xopucmyeaiie abo
dan npozpamunux cucmem. Ilpuxaagn:

1) KepiBHMKH Pi3HUX piBHIB NOTPeOYIOTH Pi3HOPiBHEBUX MOApPOOUIL
A BUAAYI TOKA3HUKIB;

2) npuKJIagHI 3aCTOCYBAHHSA BiIPISHAIOTECA THM, L0 BUKOPHUCTOBY-
oTh pisai CYB/;

3) pissi incranauii norpibui nus okpeMux migposxinis opraxisamii,
KOTpi IpaiooTh Ha Pi3HUX KOHQIrypaliax ycTaTKyBaHHA.

Pofoma 3 xinbkoma é3acmo3aminrumu munamu o6’ exmie-cymnocmeil.

IIpuknagu:

1) PisHoMmaHiTHI THIN IpUIaAiB, KOTPI MOXKYTH BIMipioBaTu abo pe-
T'YJII0BATH OFHAKOBI MOKA3HUKM HA KOHKDPETHOMY “6opTy” JiTaka B pisHHUX
cucTeMaX BUMIPIOBaHHSA, AK-OT BificTaHb y KijlOMeTpax 4y MUIAX, NaJbHe
y JiTpax 4y rajioHax TOIIO;

2) MaTpUIIi 3 Pi3HOIO IINILHICTIO 3aII0BHEHHS eJieMeHTiB (fiaroHaibHi,
CTPiUKOBi, PO3pifKeHi To1110).

Dynxyii, BUKOHAHKA AKUX 6 OKpemux éunadxax neoboe’asxoge.
IIpuknanu: ‘

1) knieHT, BiANpaBUBIIM IOIITOI0 OIJATY HOKYIKH, MOXE 1HKOJIN
06yMOBHTH 3BOPOTHE NOBiJOMJIEHHS [IPO HAAXONKEHHA IIaTHI;

2) nix wac TeCTyBaHHs MOXKHA BUIABATH YU He BUIABATU KOHTPOJIbHI
3HAYEHHS;

3) naHi B mIpolieci BBeAGHHA MOXKHA KOHTPOJIIOBATY YU HE KOHTPOJIIOBATH.

O6MmeneHns Ha 3acmocyeanna abo na npaeuna 6isnecy. [Ipuknaau:

1) B Vxpaini npaBuia oGYnCaeHHSA 0ATKIB JaCTO 3MiHIOIOTHCH;

2) npaBuJa NepeBipKHU IpaB JOCTYIY KJi€eHTa Ao 6aHKIBCBKOTO pa-
XYHKA IIOCTifHO BJJOCKOHAJIOITHCH;

3) obuncyieHHs 3apPIJATH Mae cBoi 0COGJIMBOCTI B OKpeMuX OpraHi-
3alifgx, 8 BUMOI'M KOHTPOJIIOIOYMX OpraHiB A0 BiAmoBigHoI 3BiTHOCTI Ta-
KO € 3BMiHHMM YUHHUKOM.

Yeynenns nomunox, Ilpuknanu:

1) KopurysauHs Ha OCHOBi I'DAHUYHO JOIYCTUMUX JaHUX;
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2) mepexij fo cTaHy, IO IepesyBaB TOMY, B IKOMY SHAJEHO TOMMJI-
Ky QyHKIiOHyBaHHA;

I'nyuxe nacmporsanna na macuwmadbu abo weudxicmo 06pobru,
mobmo Heobxidnicmv pezynio6anna cniéeidnoutenna nam’amov/
weudxicms. Ilpuknagom Moxke GyTH CUTyaNis, KOJIH 4Yac OYiKyBaHHS
BiAiTIOBi/i Ha BalIHT KO CHCTEMY BU3HAYAECTLCA 3aJI€KHO Bifi MOCAAH TOrO,
XTO 3aUHATYyE, TOOTO BiApiSHAETHCA AJIA KepiBHUKIB pisHUX piBHIB (YnM
BUIMH HadaJbHUK, THM MeHIIe BiH 3rofieH YeKaTH BiAmoBizi Ha cBiii
3allUT, & NPUCKOPEHHA PeaKIii CuCTeMu 34e0iabIIoro JocAracTLCSA 3a pa-
XYHOK 30i1bIIeHHA pecypcy mam’ATi).

12.4.2. Cuenndikania sapianTHoCcTi BHMOT

Hocnigusny eJleMeHTH MoJiesiell FOTOBUX CHCTEM, AKi 6yJIo po3pos-
JIEHO paHilie, Ta BUSHAUMBIIN NOTEHIiIHNX KaHAMAATIB Ha poasb IIBK,
[I03HAYMMO Tellep KOHKDPETHI Micmd MOXJIMBHX 3MiH y HAABHMX Ipej-
CTABJICHHAX MOJlesiell KaHAUZATIB Ta cI1oco0u ajamnranii srafaHuX Moze-
Jeil 0 TaKHUX 3MiH.

Bynemo HasuBaTH moukamu 8apianmuocmi TEKCTYaJIbLHO BUIALIEHI
MO3MI{1 B Ipe/ICTABJeHHI MOZe/iell KOMIIOHEHTH, UL AKUX IIPOTHO3YETh-
Cs MOXKJIMBICTE 3MiH i mepesbavuatoThest 3acobM aganTalii o HUX.

ToukK BapiaHTHOCTI MO3HAYAIOTLCA Ha Mojenax. Touka B oBasi
CIleHapilo MO3HAYa€ IPOTrHO30BAHY 3MiHHICTh NEBHUX BIACTHBOCTEH a60
dyHKI1iH cueHapiro.

Ilpuknaxn. Ha puc. 12.1 npeacrasneno o6’ekr “BankiBcbkuii paxy-
HOK” 1aa fesKoi 6aHKiBCBKOI cncremu. Cucrema inenTudikanii paxyukis
GaHKY B KOKHiH KpaiHi Mae cBoi ocobunsocti — B Slnownii Bona BigpisHaeTscs
Big npuiiaaroi B IllBeiinapii, B Iloapii — ¢Boi 0cO6AUBOCTI TOLLO.

Touka B IPAMOKYTHUKY KJacy — 3MiHHiCTE Horo aTpubyTiB abo
omnepanii Tomo.

Baukiscskuit paxynok

@V ® V2

V1

V2 ®

°® O6cayropyranaa paxynka

Puc. 12.1. IlpeacraBienns BapiaMTis Ha exeMenTax Moxesei

Toukolo BapiaTHOCTL V' 1 Ha MATIOHKY II03HAYEHO MPUHHATY A Aa-
HOl IIPMKJIaJHOI CHUCTEMH CTpaTeriio MepeBipKH NpPaBHJILHOCTI BKAa3aHOTO
izenTH(diKaTOpPa PO3PAXYHKOBOTO PaXyHKa, BAPIaHT AKOI 3aIeKHTh BijJ TOTO,
B AKi# KpaiHi BUKopucTOBy€eTHCH crucTeMa, O6’ekT “Bankischkuii paxyHoK”
Ma€ ABi ToukH BapiaHTHOCTI — V' 11V 2, Apyra 3 AKUX mo3Havae Ty 06CTaBH-
Hy, 110 IPUAHATA CTPaTerid NOBeAIHKY GaHKY ITi/UIArac 3MIiHAM, AKIIO KJIiE€HT,
BHYEPIIABIIHN CBill KPeAUT, HAMAraeTheA S8HSTH TPOIIi 3 paXyHKa.
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JIois neBHUX BUAIB 3MiHHOCTL IIMPOKO 3aCTOCOBYIOThCS TaK 3BaHI na-
TEPHH K IITAMIIH 3abe3neyeHHA JOKAJIBHOCTI 3MiH (zuB. 1. 12.3.). Hara-
JAEMO, IO TEPMIiHOM IIATEPH NO3HAYAIOTHCA CTAHAAPTHI 00’ €KTHO-OPIEHTOBaHI
pilleHHA IIA CTAHAAPTHHMX IpofjeM, OMMCAHI CTAHZAPTHUM cIocoGoM.
IlaTepau GikcyOTH IEpeBaXkHO MepeBipeHi YacoM IITaMmM B3a€MOZAil
06’eKTiB. BifjsHaunMO HU3KY TAaKHMX IUTAMIIB i3 Unciaa HaBeJleHUX Y AKe-
pesi [5], aki KopucHi aya geranisanii cueHapiis y no6yznosi IIBK:

— BifjokpeMJIeHHs iHTepdelicy Bix 06podxn poOHTE CHCTEMY CTIHKOIO
o aMmin inrepdeiicy Ax HaRGLIBII AHHAMiIuHOTO acrexkTy BuMor. Kinbka
MOKJIMBHMX BapiaHTiB iHTepdeiicy npeJCcTaBAAIOTECA 34 JOMOMOIOI0 IATEPHY,
HAa3BAHOTO 00cepaepoM, 3a AKUM iHTepdeiic yABAAETECA AK abCTpaKTHUIN
06’€KT Ta cyKymHicTh 06’€KTiB, KOTPI HOro ycnaakoByoTh (puc. 12.2).

l._O <<abcTpakTHHI iHTepdeiic>>

Puc. 12.2. BapianTricts iHTepdeiicin

— BApiaHTHICTHL BUKOPHCTOBYBAHUX 0a3 JaHIX MOXKHA IIPEJICTABUTH
3a [OIOMOTOI0 [IaTepHY, HA3BAHOTO MOCMOM, 3a AKUM abCTpaKiia 00’eK-
Ta (y3arajlbHeHHS JOCTYIy A0 6a3 DaHUX) BIIOKPeMJIIOETLCH BijJ CBOEI
peasisanii (seepHenHs xo kKoHKperHol CYBI);

— posmupenHa GyHKIiI MoKke 6yTH Ipe/icTaB/IeHe TIATEPHOM JeKopa-
TOpA, 38 AKMM CKJIAJHMIL clieHapiil po3GHBAETHCS HA CYKYIIHICTE IPOCTIMINX,
KOMKHHUIL 3 AKUX € posIupeHusaM GyHKUil aberpakTHOrO 06’ €KTa, HA3BAHO-
ro gekopaTopoM (IpuKIaj 06’cKTa-gexopaTopa nmojaxno Ha puc. 12.3).

Cuenapiit
nexoparTopa

PO3LINDIOE

PO3MIUPIOE
Cuenapiit 1 Cuenapiii 3

Puc. 12.3. BapiaaraicTs bysxnii

PO3IIHPIOE

Cnenapiit 2

— HAKINO A0 CHCTEeMH BXOAATH KiJibKa NOCHTH BEJIHKHX HifACHCTEM,
KOTpi MaoTh BEJIMKY KiJIbKiCTh KJIAciB 06’€KTiB, ZOIINBEHO BUKOPHCTATH
naTepH ¢acady, 3a axuM iHTepdeiic 3 miacHcTEMOIO KOILIBHO 30CEPeIUTH
B cneniagbHOMY Kiaci. IJonarTs dacany Biairpae BeINKy poas y npomneci
MOBTOPHOT'O BEKOPACTAHHSA, TOMY 3yIIMHMMOCA Ha HbOMY JOKJaxHime.
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3BUUaitHO, HiJCHCTEMY MOXKHA POSIVIALATH AK CHCTEeMY KOMIIOHEHT 3
Y3roAKeHOI0 B3aEMOAICI0, AKi MOMXYTH CIIUILHO GYHKIIOHYBATH, YCIALKO-
BYBATH OJiHe ofHoro. [{JIA KOpHUCTyBaya Taka CHCTeMa BUTIJISANAE AK IIeB-
HHU KOMIUJIEKC OCJIYT, ONUC SIKUX BJIACHE i MoAacTheA Ak (acaz.

Mn kaxkeMo, 110 NPHKJIaIHA CUCTEMA PEBUKOPHCTOBYE IM'OTOBi KOMIIOHEH-
TH i CHCTEeMH KOMIIOHEHT IUISIXOM iMIIOPTY iXHix BiacTuBocreii. Haragaemo,
IO BJIACTHBOCTI, AKi iIMITOPTYIOTECA, CTAHOBJIATH BUANMY YACTUHY aGCTpaKIii.

IIpu mpomy Aist KOXHOTO BUNAAKY peBukopuctanasa [IBK spuuaitio
iMmopTye, a IpUKJIaZHa CICTeMA, BIIMNOBIAHO, eKCIIOPTYE TLIEKH DOTPiOHY
B JaHOMY pa3i yacTHUHY BJacTuBocTei, akuMu BoJsoxie IIBK. Takum un-
HOM, CIiBBiAHOINEHHA BHAMMO]I i MpuxoBaHOi YacTuH abeTpakmii Moxxe
3MiHIOBATHCH JJIA KOXKHOI'O BUMAAKY PEBHKOPUCTAHHS.

Bujguma fns maHOro BHIOAJKY CYKYIHICTH BJIACTUBOCTEH IpeacTas-
aseTheA BaacHe pacanom. Pacan ssBaAdA€ co0OK MEXaHi3M AOCTYIY A0 THX
BJaCTHBOCTEH CHCTEMM KOMIIOHEHT, AKi MOTPi6HI /1 KOHKpeTHOro peBU-
Kopuctagusa. Hanpuknaj, cucreMa KOMIOHEHT, 10 peajisye AoOCTYN A0
6a3 JaHUX, MOKe MaTH (acafioM YOTHPH CTAHAAPTHUX orepamii — “yuu-
Taty,” “nucaru”, “cropurn”, “sHuinutd”. Hesaki Baykausi onepanii, Taki,
siK TIepeBipKa [IPaBMIILHOCTI [P BBEIeHH], BIIHOBJIEHHSA, MiATPUMKA MyJILTH-
JOCTYIIY MOXYTb, 3aJI€2XHO BiX BHKOPMCTAHHS, HAJIE3KATH A0 IPUXOBAHOL
yacTHHU abo OyTu BUBeseHuMH Ha dacaj. [Hini BuyTpinigi BracTUBOCTI
0a3 faHUX MOXKe 6YTH IHKaIICYJLOBAHO.

. Ha ¢acanx moxxe 6yTu BuBeieHO OyAb-sKi sHaHHA npo [IBK, nanpuknan,
Ii cienapift, iHeTpyKIiii 3 BUKOpUCTaHHA TOIO. Pacas — lie IOrJIAK Ha CUCTe-
My KOMIIOHEHT TOro, XTo 1i BUKopHucroBye. I1o6ygoBaHo dacaj Tak, 1106 BrimaTH
Bijgomuii npunuun IlapHaca “npuxosyBanHa HeNOTPIGHNX 3HAHD”.

OpHa cucTeMa KOMIIOHEHT MOXKe MATH Kifbka (acajgiB — AKiCTh
dacany BusHauae ycrix peBukopucranis. Pacajg mae 6yTn crabiibsHUM, a
Te, IO B HBOTO He BBiIIJIO, MOXKe 3MiHIOBATUCH (HAIPUKJIAK, BUKOPHC-
TaHHA KOHKpeTHoro cepsepy CVYBJ/l). Ilpukaan dacaxny momaHo Ha
puc. 12.4 B voranii UML.

<<CucreMma KOMIIOHEHT>>
KepyBanus nepconasiom

<<®dacag>> <<Pacag>>

VYuacTs y BUpoGHMLTBI Coujanpai noOKaA3SHUKHN

<<@Pacap>>

MexuyHi NOKa3SHUKH

Puc. 12.4. TlIpuxnan dgacany.
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12.4.3. Koukperusauis BapianTHOCTI BHMOT

Kouxperusania BapiaHTHOI TOUKH MoOXKe 3HilficHioBaTuCA AK Bubip
onHiel 3 BUBHAUEHNX HaIlepel MOMKJINUBOCTeH (AK, HAIPUKJIAL, 3rafyBaHa
BHIIE cucTeMa imenTudikaii 6aHkiBcbKOT0 paxyHKa) abo fIK JOBHU3HA-
YeHHsI KOPUCTYBAYEM aJAITOBAHOIO O KOHKDETHOI'O 34CTOCYBaHHS eK-
semnaapa IIBK. 3Buuaiino, dacan cucremu MicTHTH BigoMocTi mpo
HaABHICTHL BADIAHTHUX TOYOK i 3ac06iB IXHLOrO JOBUBHAYEHHS.

Bynemo masusatu supiwenuanm eapianmuol mourku IIBK mexanism
BH3HAYEHHS KOHKpPeTHOro BapianTta Bukopucranus IIBK Ta i aganranii
IO TAKOT'O BUKOPHUCTAHHSA.

MoskHa HaBeCTH THIOBI MeXaHi3Mu BHUpilleHHs BapiaHTHOI TouKH
IIBK, To6To Ii aganTamnii a6o HacTpOOBaHHSA.

Mexaniam yecnagkysaHuasa. OKpeMi BJaCTUBOCTI IOBEIHKY CynepKJIacy
KOHKPEeTH3yioTheA B miaxmaci. Tournnii smicT mporo mpolecy 3HaYHOIO
Mipol0 BH3HAYAETHCS KOHKDPETHOIO 06’ €KTHO-OPIEHTOBAHOIO MOBOIO IIPO-
rpamyBauHsa. Ha pisui crazaii aHanisy BuMor BupillleHHs BapiaHTHOCTi
IJIAXOM HACHiyBaHHSA MO3HAYAETHCA HA MOJIeJIi cIieHapiiB BiHOIIEHHAMU
“posuIuproe” Ta “BUKOPHACTOBYE”.

Bifgmomenusa poslmupeHHa cuedapio (qus. 1. 3.3) NOMiJIBHO 3aCTO-
COBYBATH, AKIN0 QPYHKINI Ta moseaiHKa OJHOTO ClleHapiro (cynepkiacy)
IOIMOBHIOETHCA PYHKIIAMY Ta MoBeIiHKOW iHimoro (uigknacy). Ile pos-
HINPEHHA MOXKe Oy THl IpeacTaBIeHo SBHOI BAPIaHTHOIO TOYKO0 (HAIIDUK-
Jaj, AKINOo AeTajisaniio MeBHOro pillleHHA BiIKJaleHO HA HACTYIHY a3y
JKHUTTEBOrO MUKAY). AGO HEABHOIO, KOJIU IIOCHJIAIOTECA HA OKPEMUN JOKY-
MEHT, B SKOMY HABOASATLCS MPABUJIA PO3IINPEHHH.

3BHMUAlHO, ClleHapill yTOYHIETHCA 33 KLIbKa iTeparniii, Ha koxHiil 3
HUX BU3HAYEHMH paHimre cueHapiii Mmo)xe 6yTH JeTaIi30BAHO i JOIIOBHEHO
HoBuMH (QyHKnisMH. Take J0NMOBHEHHS 3PYYHO Bifo6pasuTH B MoOJesi
clieHapiiB BiAHOWIEHHAM pPO3IINpeHHs. Po3IIIpeH A, IT0 MOKJIUBOCTI, He II0-
BHHHO 3MiHIOBATH POSILIKPIOBAHUI CLiEHApiil, TOAL AocAraeTbea cTabiabHiCTh
CLIeHapilo-CyIepKJIacy, 00 BiH He 3aJIeKHUTH Bifl CBOIX po3NINpeHb.

BigHomenusa BukopucTraHHEsA JOIIJIBHO 3aCTOCOBYBATH, AKIIO OAUH
ClleHapiil BKJIIOYAETHLCA IMOBHICTIO (0e3 6yAb-AKOro HACTPOIOBAHHS) [0
immoro. BaXkJuBO PO3PIsHATH KijdbKa caMOCTIHHHUX clleHapiiB Ta Kinbka
BapiaHTiB TOro caMoro cmeHapiw.

Mexanism xon¢pirypamii. MexariaM koH(iryparii 3acTOCOBy€eEThECA
TOIi, KOJH TOYKA BAPiaHTHOCTI IMO3HAYAE MOKJINBUH BUOIp i3 CYKynHOCTI
nepenfaueHux Hamepes] B3a€MO3aMIHHUX KOMIIOHEHT (Y TOMY YHCJII Ha
piBHi cuenapiis). Ilpukian BupilleHHsA BapiaHTHOCTI IILJIAXOM KoHQI-
rypaunii HaBesieHO Ha puc. 12.1, ge nmoxasaHo 06’eKT “BankiBCcbKHil paxy-
HOK” 3 IBOMA BAPiaHTHHUMH TOUKAMH, JJIT KOXKHOI 3 AKUX nepexdadueHo
Bubip oxmiel 3 mepexfadyeHHX aJbTEDHATHBHUX MOMKJIWBOCTEH, IO
3yMOBJIEHO KOHKpeTHHMU 06CTABHHAMM BHKOPUCTAaHHA 00’ €KTa.

Mexaniam rouirypanii, ax i ycnagkyBanus, 6esnocepeJHBO BUKOPH-
croByeThed y IIBK, 110 Hanexarts o KaTteropii kapkacis (zus. m. 12.3.8.)
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BrJjoueEHEs THX UM iHIIMX KOMIOHEHT abo CHCTEeM KOMIIOHEHT
(eseMeHTiB KoH(irypanii) B 3araibHy KOMIO3UIII0 IPHAKIANHOL CHCTEMU
aaa cxkiaagaux Bequknx [IBK morke mopopuTy BenWKy KinbKicTh Bepciit
TaKol KOMIIO3MIIil, 3a/1eHO BiJl KOHKPEeTHUX 06CTaBUH 3acTOCyBaHHA. Tomy
YIpaBliHHA KOHDIrypaIiero posriasflacThCA SK OKPeMa I'IKa B fepeBi 3HaHb
NporpamHoi iHkeHepii, 1 cTyliEL aBTOMATH3aMii HOTO NPOLECY BBAYKAECTD-
csA HaBiTh K OAMH 3 IOKA3HMKIB OI[iHKY TEXHOJIOMYHOIL 3piyocTi opranizamii
PO3pOoGHHUKIB. BijbI feTaJbHO i IUTAHHA PO3rIALAIOTLCS B TUIaBi 10.

Mexani3M HacTpoOBaHHA 3a mapamerpamu. BapiaaTHa Touka Moske
O3HayYaTH, IO BUpillleHHA BapiaHTHOCTI nepe6ayeHO BUKOHYBATH IILIA-
XOM 3a/laHHA IIapaMeTpiB HacTpoiiky. B cydacHnx cucreMax nporpamMuoil
iHXeHepil HACTPOIOBAHHSA 3a IapaMETPaAMH MOXKe OYTH TAKOM JJOCTATHBLO
ckaagHuM. Iy KOHCTPYKIII Hpoeayp y KJIACHYHUX MOBaX IIPOTrpaMy-
BaHHA HACTPOIOBAHHA 3a ITapaMeTpaMu NOoTpebyBasio 3aMinm GOpMaIbHO-
ro 3Ha4YeHHs MapaMeTpa Ha BKasaHe (haKTHYHe, IPUYOMY BCIOAH, Ae Oyio
TEKCTyaJIbHO JIOKAIi30BaHO (hopMaibHe 3HAYEHH S, TOOTO peasisaliia 3B0-
Junacd A0 NepecuJIaHHA PaKTUUHUX 3HAUEHb HA NOJAsA maM’ ATi, BigBeaeHi
1A popMaTbHUX MapaMeTpiB. ¥ cydyacHUX 3acobaxX CTBOPEHHSA IIPOIPaM-
HUX CHUCTeM BHUKOPHCTOBYETHCS IIUINI CIIEKTP AOCTATHLO CKJIAJHUX THIIIB
HACTPOIOBAHHS 32 MapaMeTpaMH.

Cepen HUX BinzHauuMo Taki:

1) napamerpoM € 3HaueHHs 3MiHHOI a0 cMCOK 3HadeHnh. HacTporo-
BaHHSA 3MINCHIOETLCA TIISXOM BCTAHOBJICHHS BIIMOBITHUX 3HAYEHE 3MIHHUX

2) napamerpom € imM’st abo cimcok imen. HacTporoBaHHs 3AiHCHIOETHCS
IINAXOM HiICTAHOBKHY iMeHi AK (HaKTHYHOrO 3HAYEHHA 11apaMeTpy 3aMicTh
BXOZ KeHHA (hOPMaJIbHOrO IIapaMeTpa A0 BUXiJHOI'O TEKCTyY IPOrpaMH;

3) napamMeTpoM € sIBHA yMOBa NIPUMHATTA pillieHHA abo yMoBa 06MexeH-
HA. HacrporoBaHHA 34iHCHIOETBCA ITIIAXOM IIICTAHOBKY YMOBHOIO BUPA3Y
3aMicTh BXOJsKeHHs (POPMAaIbHOrO ITapaMeTpa o BXiTHOTO TEKCTY IIPOrpaMu;

4) napamMeTpoM € HeSBHA YMOBa NPUHHATTA pilreHHst a6o ymosa
o0MeXXeHHs, TIYMayeHHs KOl BU3HAYAEThCA CTAHOM 0as3u 3HaHb. Ha-
CTPOIOBAHHA BUMAarae BUBEJIEHHSA ABHOI YMOBU Ha migcraBi 0a3wm 3HaHb 1
HACTYIHOI MiICTAHOBKU AK Y BUNAJAKY 3;

5) mapamMeTpoOM € BUpa3, AKHI BUSHAYAETHCA LULIAXOM reHeparii.

HacrtporoBaHua moTpedye cireriajibHoro reHepaTopa;

6) mapameTrpoM € opraHisanis HociiB ganux. HacrpoloBaHHs BuMarae
BHKJINKY BiIOBiZHUX cepBepis (cepBepiB 6a3 gaHuX, (aiinis rouo);

7) mapaMeTpaMu € iMeHa ITOCJIYT Ta PYHKILH, 1110 BAKOPHUCTOBYIOTHCH.
HacrpooBaHHa 38iicHIOETHCA IIJISAXOM 3BepHeHb A0 Bignosigunx IIBK.

8) napameTpoM € crenudikania cepepy, 1110 BHKOPUCTOBYEThCHA. Ha-
CTPOIOBAHHA 3AIMCHIOETHCA IINAXOM peasizallii cepeepy;

9) napamerpom ¢ cueuudikamis inrepdeitcy. HacTporoBauusa
3MiHCHIOETHCA IIJIAXOM BUKOPUCTAHHS iHCTPYMEHTAJbLHEUX 3aC00iB KOH-
CTPYIOBaHHSA iHTepheicy;
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10) napaMeTpaMH € NOKAa3HUKH CepefloBUINA BUKOHaHHsA. HacTporo-

BaHHA 3AiACHIOETHCA LIJIAXOM BUKOHAHHA cepBepiB incranamii;

11) napamerpamu € HeoOxizui BumMipu mix yac BukodHanust IIBK. Ha-
CTPOIOBaHHA 3AiHCHIOETHCA MIAXOM IreHepalii Kony;

12) mapamMeTpaMH € HOKASHUKH AKOCTI BHKOHAHHS (IIBUAKONifA,
HagiltHicTs Too). HacrporoBanHsa 3AificHIOETHCA NUIAXOM reHepalii Koxy;

13) mapameTpoM € KJjac 06’€KTa, [0 BUKOPHUCTOBYETHCS B POAOBOMY
KJjaci (B mabnoHi abo KouTeitHepHOoMy KJaci). HacrporoBauua apmiit-
CHIOETBCA CIENiaIbHUMH 3ac00aM1 MOBH IIPOI'pAMYBAHHS;

14) mapameTpoM € IIeBHE NOHATTA 1IpodiemHoi ranysi. HacrpoioBan-
HA 3ZIACHIOETHCS ILJISIXOM BHBEJECHHS MOro TIyMadeHHs 3 6a3u 3HAHD.

Ilepenik MoxIMBUX BUIAAKIB BUpPiIeHHA BapiaHTHOCTI 3a JONMOMO-
roi0 BH3HAUEHHS IIapaMeTpiB MOCTIHHO HAPOIYETHCA 3 IOSABOI0 HOBHUX
3acobiB remepanii koxy.

Ko My po3B’A3yE€MO IIUTAHHSA PO AOLLIBHICTE BHKOPDUCTAHHA CHC-
TEeMHU KOMIIOHEHT, MY 3icTaBasgeMo 11 BApiaHTHI TOYKH 3 TUMH, AKUX OTPE-
Oye CTBOPIOBaHA HAMHU cucTeMa. Ko BoHU 30iraloThTCs, MU iMIIOPTYEMO
BCIO CHCTEMY KOMIIOHEHT, AK Ha puc. 12.5. fAkio Hi — mrykaemo iHmux
KaHAUAATIiB Ha BUKODUCTAHHS.

Onuc
o KOHTEKCTY
V1
@2 V1

Puc. 12.5. BUnagox BUKOPHCTAHHA CHCTEMH KOMIIOHEHT

AKmo Ha piBHI NpPUKJIAHOL cHUCTeMH MH (PiKCyeMo Jimie OAHH
BapiaHT KoH(pirypairii, To 3aifCHIOEMO clteliiarisaniio Bigpasy, 60 migrpuMKa
BapiaHTHOCTI B npoeKTi 3aBk AN notpebye pecypciB mam’ari i yacy, a AKMIO

BapiaHTiB He BACTavae, JOAAEMO HOBi, AK Ha puc. 12.6.

<<®@acag>>
KoMyHanbhi miratexi

<<Enemenr xondirypanii>> <<EnemeHT KoHDirypanii>>

Ilinsra Tunmy 2

>~

Pospaxyuxnm

IMinera tTuny 1

Puc. 12.6. Bapiantn xoudirypauii
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Kosu Mu cTBOPIOEMO CHCTEMY KOMIIOHEHT AJIA MIOBTOPHOTO BUKO-
PHUCTaHHs, TO, AK MH BXe 3a3HAUaJIl, YMOBOIO VCHiXy € MOMKJIHUBICTH
NOTEHI[IHHOro KOpHCTyBaya MIBHAKO 3pO3yMiTH, AKY 3 iforo mpodiem
IOKPUBRAE JaHa CUCTeMa KOMIIOHeHT, [lokymenrysaaus IIBK 3a gonomo-
romw dacany Ta BapiaHTHHX TOYOK 3 BUBHAYEHUM MeXaHi3MOM BHPiIIeHHS
iX mae nMaKoHiYHe yABJeHHA Ipo BaactusocTi IIBK, susnavananHi aaa ii
BUKODPHUCTAHHA. IHaKITe KasKy4H, AJA TOTO U100 BUKOPHACTATH CUCTEMY
KOMITOHEHT, M1 Ma€EMO IKOMOT'a paHillie BpaXyBaTH BCi MOXKJIHBOCTI, AKi
BOHA HajJlae, TOGTO pPo3B’A3ATH MpobieMy Ii BHKOpHUCTAHHSA Ha cTajiax
aHaJi3y Ta NPOeKTyBaHH:A, (DOPMYJIIIOIOYH ClleHapii BUKOPUCTAHHA HOBOI
CHCTEMH B TepMiHaX dacagy CHCTeMH KOMIIOHEHT (iforo o6’ e€KTiB, TOYOK
BapilOBaHHA TOIIO).

ZI <<PACAI>> l

<Erowear
KoHirypaiii

Puc. 12.7.

Puc. 12.7 inocTpye 1o Teay. Buguma uacruaa — He 3alITPHUXOBaA-
Ha, Oisa.

IIpuxkaan. HoBnii 6aHKiBCHKMIT KOHCOPIiyM, BHKOPHCTOBYIOYH MOXK-
auBocTi Internet, opranisonye “6ank Baoma”, — ToO6TO esleKTPOHHUI OaHK,
SAKUE 00C/IyTOBYE (hiHAHCYBAHHA MAPKETUHIY, YMOBU KOTPOTO IIBUAKO 3MIHIO-
IOTECSI, TOMY Peasli3yeThbCA He MOHOJIITHA CTPYKTYpPA, a CUCTEMA AK KOMIIO-
3WIIiA KOMIIOHEHT, 1110 JOIIYCKAlOTh ajgamranio. MoxxiuBa posnozijiena ap-
xitrexTypa KaieHT-cepBep abo cucTeMa piBHOIIpaBHUX KoMnoHeHT. KirieHTChKL

245



KOMIIOHEHTH TPAIIOI0Th Ha IepCOHAJLHUX MamuHax abo depes Internet.
Mauri orraTi MOXKYTE 3AiticHIoBaTHCA Yyepe3 Internet. “Banku Baoma” ma-
IOTh CIILIKYBATHCA 3 iIHIIUMU QiHAHCOBUMMU 00’ €KTaMH, MOXKJIMBO, IPOrPaM-
He 3a0esneueHud A “6a"gky Bgoma” Moxxe matu cnineri IIBK 3 kxpegur-
HUMU, CTPDAXOBUMHM, TeJIe(OHHHUMH Ta iHIIMMU KOMIIaHIAMM.

HonsaTiiina 6a3a I HbOTO JOMEHY BKJIIOUAE LIy HU3KY IOHATD, 10
BimoOpaxaloTs THIIOBO OaHKiBCHKI onepamii (“3apeecTpyBar’”, “BrjacTu’”,
“3HATH 3 paXyHKY”, “IepeBecTu Ha iHIIHUH# paxyHOK”) Ta 06’€KTH, 3 AKHU-
MH BOHH ONEpPYIOTh (IT03UYKa, KPEeJIUT, aKIlil, BKJAaJ, 3aKJIaJHa, HAKJIaJHAa,
CTPaXOBKAa, BEKCeJb, HOPTHENh iHHNX ManepiB, Ipollli roTiBKoIo, ejieK-
TPOHHI rpouri, 4eK, Bigcorku Tomo). Toxi puc. 12.7 moxe 6yTH inrocrpa-
I[i€I0 JI0 HBOT0 IPUKJIANY, AKINO BBAXKATH:

+ V1 nosnavae enxeMenT KoHdirypamii, aKkui 3gicHIoe 6JI0KyBaHHSA
BHUIAYi, SIKIIIO PAXYHOK BUYEPIAHO;

» V2 nmosnauae ejieMeHT KOHPIirypamii, skuii 3gificHIOe NiABNIUEHHA
BiICOTKOBOI CTABKH, AKIIO KPEAAT NEPEeBUIIYE 3aJUIIKNA PaXyHKa;

« V3 nosuauae exemenT Koudirypamnii, AKUH 3 ICHIOE 3aCTOCYBaHHA
THYYKOI cTpaTerii KpefUTYyBaHHA 3 ypaxXyBaHHSIM DA3HUKY;

» C1 nosHauac enemMeHT KoH(irypanii, sxuii saiiicmioe izenTudikamiio
paxyHKa KJIi€eHTa;

+ TB1 ¢ BapiaHTHOIO TOYKOIO, KA BU3HAUAE CEPEJOBUILE KIIEHTCHKUX
KOMIIOHEHT;

» TB2 ¢ BapiaHTHOIO TOYKOIO, AKA BU3HAYAE IIOBEJIHKY OaHKY, AKIIO
3aMOBJIEHA BMILIATA [IEPEBUINYE BaJTUIIKI HA PAXYHKY;

» TB3 e BapiauTHOIO TOUKOIO M4 ifeHTU(diKaLii ocobucToro paxyH-
Ka KJieHTa;

» C2 € MOIYJb KOHTPOJK PHUBUKY.

HesamTpuxosaHa yacTuHa pHCYHKAa BiAnoBigae Buaumiit indopmauii.

12.4.4. lIpoextyBanus IIBK

Ba3zomo 1A NOIIYyKY KOMIIOHEHT i CUCTeM KOMIIOHEHT € CYKYIHICTB
HANpPAalbOBAHUX IPUKJAJHUX CHCTEM T4 TOTOBUX CHCTEM KOMIIOHEHT.
O3zHadeHa CYKyIHICTL PO3TJISJAEThCA AK €NMHA cUcTeMa, AKY OyJeMo Ha-
auBaTtu cynepcucmemoio. o ii dacany BrIOUaeThCA TIIBKY Ta indopma-
Iifl, AKA CTOCYETHCA BUKOPHUCTAHHA KOKHOI i3 CKI8JOBUX CyIIepPCHCTEMHU.

JMomoBHMOCs, 1110 CYIIEpPIO3UIia aKTOPIB i cienapiiB ckaanoBux cy-
IepCHCTEMH € NeplUIuM HabGJMKeHHsM aKTOpiB Ta CIleHapiiB BiacHe cy-
nepcucremu (puc. 12.8).

HacTynHuM KpOKOM € y3arajbHeHHA BKJIIOYEHHX CIEeHApiiB Ta ak-
TopiB 1 mobymoBa abCTPAKTHUX CIeHapiiB Ta aKTOPiB CylnepcHCTeMHU B
Taruil crnoci6, wob cuenapii Ta aKTOPiB KOXKHOI i3 CKIaZOBUX CHCTEM
6yJI0 HOoiJIeHO Ha ABi KaTeropii — Ha Ty, 110 € KOHKpeTU3alielo CIeHapiio
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MeJHYHOr0 3aiHATICTL Y

IncnexTop Bigainy BUPOOHUIITBi Memnegoxep
3 TeXHiKH nepcoHaxy
Oesnexu
IIIap
C - 3araJbHAX
HCTEMA CTATHCTHIHOTO 3BITYBaHHﬂ] dbyHKmii
6isnecy

Puc. 12.8. BUKOPHCTAHHA CyHEPCHCTEMH

Y aKTOpa CYHepCUCTEMH WLIJAXOM BHPilIEHHA TOYKHM BapiaHTHOCTI, Ta
Ha Ty, L0 € iIHAUBiyaJIbHOIO BJACTHBICTIO KOHKPETHOI CKJIaZI0OBOI cynep-
CHCTEMM i He BUKOPMCTOBYIOTHCA B iHMUX cKaagosux (puc.12.9).

[ ]
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Axrop 1

AxTop 3

Puc. 12.9. IIpukaax posTamyBanHA cuenapiis y cynepcucremi

Ileprui 3 Hux € Kaununaramu y IIBK, 11106 neperBopuTtH ix Ha cripaBHL
IIBK, norpi6Ho BAocKoHaNUTH ixHi iHTepdelicu, MOXKINBO, DiabII 9iTKO
BU3HAYNTH I1XHi dacagu i npaBuia Ta o6MeKeHHS 3aCTOCYBaHHA. Ko He
BlacThea aberparysaru cueHapiit y misomy (Tob6ro Bupinutu IIBE-
KaHAUAATIB Ha cTafAil aHas1i3y BMMOT IO CHCTEM), IPOBOMMO JOCHiMKEeHH
MoJieJieli IPOEKTIB CUCTEM, BKIIOUEHUX HAMHU IO CKJAAy CYNepPCUCTEMH 3
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MEeTOI0 BUABJIEHHA THUX il eJIeMeHTIB, AK]I MOXKYTh BBAXKATHCA KaHAUIATA-
mu y IIBK (a6erpaxiil kiacis, Mogesei mepexofiB y CTAHA TOIIO).

¥ nponeci mo6yqoBM MOZeJi IPOEKTY CYIEePCHCTEMH BUBHAYAIOTHCH i
YTOYHIOIOTHCA TAKL aCIIeKTH:

—- B3aEMOJAIA IIPUKJIATHIX CHCTEM, OXOILJIEHUX CYIIEPCUCTEMOIO;

— KJjiacu I[IBK-npoeKkTyBaHHsA, THOHN OicHCTEM, YTBOPEHi 38 HUX CHC-
TeMH KOMIIOHEHT;

— (acagu cucTeM KOMIIOHEHT Ta Ti IxHi BracTuBocri, aki iMmmopry-
I0ThCA 3a Aonomoromw dacazis;

— po3rioAin (hyHKIiH ciieHapiiB, BUBHAYEHUX JJIsT MOJEJIi CyIIEDCHUCTEMH,

MiK OXOIJIeHHMH HEIO IPUKJIAJHIMY CACTEMAMH Ta CHCTEMaMM KOMIIOHEHT.
Tpeba 3ayBa)XuTH, 110 Ha Nepiriil cragil apxiTekTypHol poGOTH KOM-
TIOHEHTH 1 hacagy He MorKe OyTH BU3HAUEHO OAPa3dy. BoHHM yTOUHIOIOTHECS
pasomM i3 crabinmizaniero apxiTekTypu. ‘
Mopgens IPOEKTY CylepcHuCcTeMH BH3HAYAETHLCA IIIOJIO0 1I1apiB, HaBeje-
HUX Ha pUc. 4.2, KOXKHA IifcHcTEeMa HAJIEKHUTDL OJHOMY IIapy i 3a/IeKUTH
TiBKY BiJ] KOMIIOHEHT IbOro mapy abo mapy, AKHHA pO3TAIIOBAHO HUMKYE.

HacTynHuit Kpok — BHSBJIEHHSA 3araJbHO3HAUYIITHNX akTODpiB. AKiIo |

cymnepcHucTeMa B3a€MOJI€ 3 IEBHUMH aKTOpPaMU, TO KOHKPEeTHI MPUKIagHI
3aCTOCYBAHHA Ta IifcucTeMu, AJA AKUX BOHA € y3arajJbHeHHSM, MalOTh
TaKOXK B3aeMOIisATH 3 HUMHU. [lifcucTreMy HUKHBOTO PIBHA, AKi iMnopTye
cUCTeMa, He eKCIIOPTYIOTh CBOIX aKTOPiB, 60 aKTOp — Lie 30BHilIHA BiJHOCHO
JIO CHICTEMM CYTHICTb, 8 IMIIOPTOBAH]1 BJIACTHBOCTI € BHYTPiNTHIMM BiIHOCHO
IO TifgcHucTeM, AKi IX BUKOPDHCTOBYIOTE.

Ko My roBoprId IIpo CKJIANOBI cyriepcucTeMu, TO MaJIy Ha YBasi CUCTe-
MH, AKi Ha cy4acHOMY PiBHi (3 moGym0oBOIO BCiX HeoOXiHuX Moaesel ananiay,
IIPOEKTY TOII[0) Peani3yiTh OKpeMi IIpHKJIagHi 3aCTOCYBAHHS Ta BiAMOBiAHL
CUCTEMH KOMIIOHEHT. AJie, OKDiM TaKHUX CKJIAIOBUX, AJs MOOYIOBH CyTIepCcHC-
TEeMH YacTo HeoOXiTHO BpaxOByBATH TAK 3BaHi YCIAAKOBaHi CHUCTEMH.

Yenadkosanow cucmemorw HA3UBAIOTL AiIO4Yy CHCTEMY, CTBOPEHY
gacrapinumu (HefaxanumMuy abo HaBiITH HEBIJOMHMM IS KOMaHIH
Po3po6HUKIiB) 3acobaMu I TeXHOJIOrisiMU IIPOEKTYBaHHA, AKY, OOJHAK, yce
OOHO EKCIJIYATYIOTh IS YOPAaBJiHHA 3HAYYNIUMH JaHuMu OisHecy i
ImiaTpuMKM 1polecis 6i3Hecy, 60 BOHa 3a[0BiIbHO BUKOHYE cBOI QYyHKIIL, a
il mogudikaria norpebye YMMaIUX KOLITIB.

IIpukmagom moxxe OyTn 6asa JaHUX BeJUKOro obciAry, 3ibpana 3a
Jonomoroo 3acrapiniol CYB]I, nani akoi Bce 1ie noTpibHi.

Cynepcucrema, siKa BUKOPUCTOBYETBCA AK y3araJbHEeHHs CIIEKTpa 3aB-
JaHb JOMeHY, Ma€ BpaXOBYBaTH i Ti 3aBJaHHA, AKi IpeACTaBJIEHO yCOALKO-
BaHUMHU CHCTeMaMH. 11 JOCATHEHHS Iliel MeTH ITIOYHeMO 3 TOro, 1110 1106y-
AyEMO 0BOJIOHKY, KA IHKAICYJII0E IIOCAYIY YCIIAAKOBAHOL CUCTEMH I 3a6es-
nevye B3a€MOJLIO 3 HEIO B TEPMiHAX CYYACHMX MOZEJeH po3apoOKH CHCTEM.

Taka 060JI0HKA BUKOHYE POJIb TPAHCJAATOPA inTepdeiiciB ycnaakosa-
HOI cucTeMu B iHTepdelicH iHIIUX cKIagoBux cynepcucremu. Toxi us
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060JI0HKA POSTIANACThCA AK CUCTEMa KOMMOOHEHT i BOYIOBYETHCA B Cy-
nepcucremy. g gel 6yayerscs dacan, yepes SKUl eKCIOPTYIOThHCH 11
IOCJAYr¥ Ha BCix (asax KHUTTEBOTO LIMKJY HOBUX CHCTEM, KOTDi
B3a€EMO/IIIOTE 3 yCIagKoBaHoIo cucteMolo. Hosi cucremn, siki ii BuKopuc-
TOBYIOTbH, POSIVIALAIOTE i1 AK IMigcucTeMy 3 Biggasenumu 006’ €KTaMu, 110
BH3HAYAIOTHCA OO0OJOHKOIO 1 AKMMHK HOBA CHUCTEMAa MAHIITYJIIOE IIISAXO0M
3BepHeHHA 10 Bigmanenol migcucremu. s ogHiel yecnaaxoBaHol cucteMu
Moske 6yTu nobynosano kinbka 060y0HOK i KinbKa dacaxnis. Ha puc. 12.10

TIOJAHO IPUKJAT BUKOPUCTAHHSA YCIIAAKOBAHOL CHCTEMH PO3PAaXYHKIB, 3pob-

JIeHOI MOBOIO IIporpaMyBanus Ko6ou.

|<<dacaa>>
Bapk xaieHTiB

I BaHK KJi€HTiB l

<<pacag>>
PQ3paxyHKH

PaxyHKN

Iudopmauis
NPO KJEHTIB |[:::

Hani

PO3paxyHKiB

Kepysauus
pO3paxyHKaMu
Ha Koboai

Puc. 12.10. Ilpukaaj BUKOPUCTAHHA YCIAZKOBAHOL CHCTEMM

12.5. IndopmaniitHe 3a0e3re4eHHA ITOBTOPHOIO BUKOPHCTAHHA

HAxumu 6 KopucanMu He Oysin ctBopeni IIBE, ix MOMyTh 3HaiiTH iXHi
IIOTEeHILiiHi KOpHCTYBaui TiILKK TPU YMOBI, 1[0 XTOCh IOiH(OPMYE IX ITpo
HaaBHicTh Ta BiactusBocTi IIBK (aue. o. 12.1).

HaaBemo anapaT iHQOpMyBaHHS NOTEHUiHHUX KOPHUCTYBauiB IIpO
HasfABHICTb, BJACTUBOCTI Ta ymMoBU Buxkopucrtauusa [IBK ingopmayiiinum
aabeaneuenHAM NOBMOPHOZ0 BuKopucmanhs. Yloro oCHOBHe 3aBaHHA —
HasiraInia xopucryBauiB y npocropi konekiiii [IBK, koTpi poapisusaorscsa
3a IpU3HAYEHHSIM, Kateropiamu (aquB. m. 12.3) ta npeacraBjeHHAM,
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HaJeXHicTio Ko pisHux gomeHiB (11pobemuol rasysi). Mera Takoi Hasiraiii
— 3HaAUTH roToBi pilmteHHA, 110 BifiIOBiZa0ThL BUMOTAM IIiJILOBOI CHUCTE-
MU, AKY Ma€ CTBOPUTH KOPUCTYBAY.

3razaemMo, AK oprauizosaHo iHdopMaliiHe o6CIyroByBaHHs BigBiTyBa-
uaip 0ibmioTexku. Komunit npumipauk xHuru (06’exra séepirannsa) mae
CBOIO 1H(opMAITifiHY KapTKY B KaTasoai 6i6niotexu, KoTpa € indopMaIiition
MOJEJIII0 KHUTY i BUKOHYE POJIb TAK 3BAHOIO IIOLUIYKOBOrO 00pasy —
MOJEJLIIO BiomocTeil, 3a AKMMH iHQOpMAaIiilHa crcTeMa BUKOHYE 06CIyTO-
BYBaHHA, 3iCTaBJIAIOYN IOJAHNH YNTAYEM TaK 3BAHUH MOLIYKOBUH 3auT
(BimomocTi mpo 06’eKkTH, AKi BiH 1IyKae) 3 THMH HOIITYKOBUMH o0pasamu,
1o BizmoBigaroTs girouu:t 06’exram s6epiranua. Tak camo gua [IBK sk
00’eKTiB 36epiranua Mae 6yTy MoGyIOBaHO BiAMOBIAHI KaTasory.

Yenix momyky aBuuaiiHo 3abesieuyeTbCa AKICTIO KATAJIOrIB, 30Kpe-
Ma iH(opMalifiHOI0 MOAEJIII0, Ha AKil IX nobymoBaHo.

Indopmaniitna mogens IIBK, 3a gormomorom skoi Mac 6yTH mpeicras-
JeHo iHdopmaniitauit o6pas oxpemoi IIBK y katanosi (rmomykoBuit 06pas
IIBK), opierToBaHa Ha po3yminuA doguHow Gyukiii [IBK (iakonu go-
CHUTPH CKJIQJHUX) Ta HA MOXKJIUBICTH 3icTABJEHHA IX 3 BJACHMUMHU IOTpeba-
mu. O4yeBHAHO, Take 3aBJaHHA Habararto cKJjanHime Bix 6i6aioTeunoro
IIOLIYKY, KOJH B poJi iHdopmauiiinoi mogeni ssuuaiino Bucrtymae im’sa
aBTOpa, Ha3Ba abo MKAHP KHUMKKH TOILLO.

MoskHa Ha3BaTH KijnbKa BifoMux miaxofiB 4o no6ynosu iHGopMaliiii-
nol mogeuxi IIBK [9, 10]:

— noirykoBuM obpasoM IIBK moxke OyTH CIIHCOK KJIIOUOBUX CJIiB,
Aki majivyacrime sragyroreca B Texcti IIBK. Ile Tax aBaHmit cnoci6
BiJIBHOTO IHAEKCYBaHHA;

— nomyroBuii o6pas IIBK mosxe 6yTu crBopeno Ha 6asi 3asgasnerigb
1o0yaoBaHOl OHTOJIOTI] JOMeHY npobsemHoi ranysi (mms. m. 3.2.1.). Ile
cmoci6 iepapxiunoi Kiacudikarii, NPUKIaZOM AKOro € yHiBepcaibHa JecAT-
KoBa kaacudikania — YK, 110 BUKOpUCTOBYETHCH, 30KpeMa, AJIA
KaTasorisauii HayKoBHX IyOiiKaliii: OKpeMuM rajgyssam 3HaHb NPHCBOIO-
IOTBCA YHiKaJIbHI HOMEpPH, TaK camMO poOMTBCA IJA IXHIX migranyseil no
NneBHOI IJIMONHU, MiX AKHMU icHYe BigHOLIeHHs pixy — Bua. Toxi KoxHa
nybnikanisa B HayKOBOMY BHIAHHI MapKyeThCa (KaXKyThb, iIHAEKCYETLCA)
[TOCJIiAOBHICTIO HOMEDIB, PO3ALIEHUX KPAMMKaMH, 110 I03HAYAIOTh BiJNOBiAHL
rajysb, Oiirajaysb, po3fAiJ TOLIO i MO TEMATHKHM AKHX HAJNEXUTH HaHa
nybnikanis. Hanpuknan, inaexc YK 681. 3 nosuauae posaia KiGepHeTuxn
“cHCTEeMH IPOTPAMYBaHHA", i SIKIO XTOCh X0U€ 3HAUTH HAYKOBI My6aikairii
3 RaHOl TeMH, BiH Moke BKa3aTH iHZexc YK y momykosomy 3amnuri, aKuio
B Gi6urioTeni € TeMaTUYHMI KaTaJor, MOIMIYKOBi 06pa3M KOTPOro MalTh Y
cBoeMmy ckiazi inaexkc YK, VK € HaiinomupeHilow MidXHAPOAHOIO CHC-
TeMoO0 KJacudikanil JiA TOYHMX, TeXHIYHUX Ta OPUPONHUYHX HAYK Y
csiTti. OHTOJIOTII JOMEHIB TAaKOXK € MPUKJIAAAMH iepapxiunux Kaacudikariii,
xoya Tpe6a 3a3HAYUTH, III0 OHTOJIOTiIO IEBHOrO AOMEHY MOKe 6YTH CTBOpe-
HO SIK KiJNbKa iepapxiit, KOXKHY 3i CBOEI0 OCHOBOIO;
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— mommyKosuit o6pas IIBK Moxke cxyagaTicd 3 BUSHAUEHMX HAIe-
pexn nopitii (dacer), KOKHA 3 AKNX HAJIEKUTD 10 OKPEMOTIO aCIIEKTY PO3-
rusny IIBK. Ile € dhacernnii cioci6. Ycepenusi dacetu indopmariizo mox-
Ha CTPYKTYPYBaTH Ha OKpeMi IIoJid, 3HAUEHHA AKHUX MOKYTh HaJIeXKaTH
xo meBHOI omrosiorii aGo BinbHOro (HamepesX He BUBHAUEHOTO) CHOUCKY
JecKpHUNTOpiB (TepMiHiB), a60 K0 OAHOTO 3 Hallepe] BU3HAYEHUX aJIbTEP-
HATHBHUX 3HadeHb. Tobro, aceTHHI crmoci6 MorKe IMOENHYBATH B coOi
MOJKJIMBOCTI ABOX HaBeAEeHUX BMIIle CIOCO0iB.

Koxuuit i3 cnocobiB, axuii Moxe 6yTm obpaHo ZiadA nobymoBH
indopmarriiinoi mogeni IIBK, norpebye, 3 ofHOr0 60Ky, IEBHOTO 0OCATY Ta
cryIeHs KBaJidikamil npaii, 1o BKJIaaeThCA ONEPEIHBO OJIs CTBOPEH-
HA KaTaJory, a 3 iHmroro 6oky, sabesaneuye JocArHeHHS Tiel yu imniol
AKOCTI momyky. ByieMo BBa)kaT KPpUTEPIAMHE SKOCTI MIOIIYKY, TIO-TIep-
I11e, MOXKJIMBICTE OTPUMATH ( BHACJIIJIOK NOIIYKY B KaTasnosi) indopmalriro,
noBHicTIO a60 YacTKOBO BiAnosigHY (KaXKyTh, peJieBaHTHY) iH(popMalliiiHoMy
3aMUTy, a Io-APYTre, MIBUAKICTL OTDUMaHHA BiqmoBizi.

Cnoci6 BinpHOTO iHAEKCYBAaHHSA MOXKe OyTH pPealisoBaHO 3 MiHiMAJIb-
HUMH BUTpaTaMy npaui ¢axisuis npu minimansHik xsaridgikanii. IIBK,
1110 BHOCATHCA A0 KATaJOry, MOMKYTh iHJIEKCYBATUCH ABTOMATUYHO THME
TepMinaMH, AKi 3rafiyIoThCA B iXHiX onucax. AJie IIpH IbOMY € iMOBipHiCTD,
1110 TepMiHuU, AKi 6ysio Bukopucrano s onucy [IBK ii aBTopowm, i Tepminm,
KOTpi NOTeHIIMHME KopruCTyBay Oy/ie BJKUBATH AJII BUPDAIKEHHSA CBOET 10O-
Tpebu nix yac nomyky migxoxamol IIBK, ne sbiraiorbca yepes posbirkHiCTh
Ta HEY3roJKeHICTh OHTOJIOTL, AKMMH KOPHCTYETHCA KOXKHA 3 IilOUHX CTOPIH.

Cnoci6 iepapxiunux kjacudikaliiii morpebye monepeaHboro mpoBe-
JeHHA aHANi3y NpobGJeMHNX raaysei eKkcnepTaMu BHCOKOI KBasidikairii,
37aTHUMHK OOYAYBaTH OHTOJIOTII, 1110 BifoOpaaroTs crienudiky 3aBgaHb
noMeHiB. OTpuMaHi HUMH OHTOJOTI MOMKYTE CIYKHUTHA 63010 JAJIA YTBO-
peHHs iepapXiyHUX MeH10, KOTPi KepYIOTh (DOPMYJIIOBAHHAM 3alMTiB HA
nomyk ITBK. ¥V unoMmy pasi icToTHO SHHIKYETHLCA edeKT HEY3TOIMKeHUX
TEepMiHiB, a MOMYK 3BOAUTHCA A0 BUOODPY OfHIEI 3 MOJAHUX MOIKJIHUBOC-
Teif. OgHak Ueil niaxin norpebye iHBecTUIiil AK AJA IOYATKOBOIL 10Oy 0-
BH OHTOJIOTi, TaK i AJIA CYIIPOBOJXKEeHHA Ta Moxudikanii ix.

daceTHuil crocib TaKo¥k BUMAarae nonepeIHbol eKCIepTHOol IiJroToB-
ku. Jlo iioro nepesar ciij BilHECTH MOMJIMBICTE 3By XKEeHHA KOJIa [IOIIYKY
3a paXyHOK 6araToacneKTHHUX KPUTEPiiB NOMIYKY.

Crip 3asHaunTH, 10 BUTPATH Ha NOOYA0BY OHTOJOTiH Ma€ 6yTH BU-
IIpaBAAHO YCHiIIHUM IIOUTYKOM, 6e3 AKOro B3arajli HeMa€ CEHCY rOBOPUTH
IIpO NOBTOpPHE BUKOpucTanHsa. Cnpasfi, HuHi MaeMo 6ibriorekn MoayJiB
MOBAMM IIPOTPAMYBAHHS, AKi HANYYIOTh TUCAY1 00’ €K TiB 30epiranusa. Ilpn
LBOMY IX KaTaJIOTH CTPYKTYPOBaHi IIepeBakHO JIMllle Ha3BaMU AOMEHiB
BUKOPHCTAHHA (HAIPUKJIAJ, obuucmoBaibHi GyHKIil, GyHKI] po6oTn 3
expanamu, PyHKUii BBeJleHHA-BUBEJEHHA TOIIO0), A0 TOTO X KATAJIOTH
6i6aioTex dipM-po3pOOHUKIB MOXKYTH BUKODHUCTOBYBATH DPi3Hi Ha3BU I
OJHAKOBHX JOMEHIiB.
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Ha crorozaui icHye JoCcHTSL 3HAUHA MHOXXHMHEA JOMEHIB, T0CBig po6oTH 3
AKUMU JO3BOJIAE BU3HAUUTHY iXHi OHTONOTI, cTagaapTM3alis KOTpUX 110-
Tpebye repeBasXHO OpraHisaiffHuxX 3yCHab, IiC/IsA YOro MOHATTS, 110 BXO-
AATH X0 IXHBOTO CKJIAAY, MOKYTh ONHO3HAUHO TpaKTyBaTucs. Came Taka
po6oTa Telnep IpoBOAUTHCA Yy CcBiTi [11].

Hxepesom 3HaAHB ZNA IOOYZOBM OHTOJIOTIH MOXKyTh GyTH dDopmMai-
30BaHi BUMoru Ha pospoOky IIBK AK mporpaMHUX cucTeM, cIoco6u oTpH-
MAaHHS SAKHAX POSTJIAHYTO HAMH B ryaBax 3,4,5.

HasaBricTe criekTpa Mogesedl naA BigoOparkeHHsA PiBHMUX acCIeKTiB
BUMOT (BJACTHBOCTI KJaciB 00’ ekTiB, iXHiX 3B’ s3KiB, JUHAMIKA NOBEAIHKU
TOIIO) Ja€ MmigcTaBu IJs noxainy moinykosoro oopasy IIBK ma daceru.
IIle opuuM mxepesioM BUABAEHHS (aceT € Tpaauuil mobyaqoBH OKpeMHX
iHCTPYMEHTIB AJ151 OKPEeMHX aCHeKTiB CTBOPEHHS NMPOTpaMHUX cucTeM (Ta-
KUX, AK iHTepdeiicu KopucTyBadya, KOMIIO3UI[i1 KOMIIOHEHT, PO3MOiIeHa
006pobKa TOII0), 110 JO3BOJISAE CTABUTH ¥ BifAIIOBigHICTh TAKUM acCIeKTaM
okpeMi haceru momykoBoro odbpaay IIBK. Takui migxin nae MoxIuBicTh
BHU3HAYUTH He3asexHi Hanpamu aganranii IIBK i cnpoctutu posyminuesa
iXHiX BJIACTHBOCTEI.

ITadopmanifiHo-noOUIyKOB] cucTeMu 30epiraHHus i MOINYKY IOUIYKO-
Bux obpasi IIBK MaloTe cheniajnsHy HA3BY peno3umopiié KOMIIOHEHT
TIOBTOPHOT'O BUKOPHUCTaHHA.

KouTpoJabHi 3anuTaHHEdA i 3aBAaHHA

1. Ha3sBiTb ABi xapaxTepHi BJIaCTHBOCTI MIOBTOPHO BUKODHUCTOBYBA-

nux komnoxeHrt (IIBK).
2. HaaBiTh roJIOBHi IIPOIleCH XKUTTEBOTO IIUKJIY PO3POOKH, BJIaCTUBL
CHCTEMATHYHOMY IIOBTOPHOMY BUKOPHCTAHHIO,
3. OxapaxTepusyiiTe ocHoBHi BiaacTuBocti IIBK, moegHaHHA AKUX
BHU3HAaYacE il KaTeropiio.
4. OxapakxTtepuayiiTe ocHoBHi BiaactuBocTi IIBK gna okpemMux Kare-
ropiu:
a) MOB IIpOrpaMyBaHHA;
0) reHepaTopiB IIporpam;
B) 6ibaioTex mporpam;
r') KapKacis;
) abCTpPaKTHUX AOMEHIB.
5. fAx BuaBnseThcA ¥ OPEACTABIAETHCS BapiaHTHICTH NPOEKTHUX
pimens nig uac creopenss [IBK?
6. SAxuMu MexaHizsMaMM KOHKPETH3YIOTHCS BapiaHTH DillleHb y pe-
aJbHUX MpoeKTax?
7. OxapaxTepuayiiTe miaxoau Ko opraisaiii nomyky norpiéaux I1BK.
8. Busnaure npouec npoexkrysanus [IBK.
9. Hasezgite MeToau nmobyaosn iHhopMmattiitnoro sabesneuenns [IBK.
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[nasa 13. CTAHIOAPTU ITPOTPAMHO{
ITHXKEHEPII

CraHOBJIEHHA 1TPOrpaMHOY iHxKeHepil AKX MaCOBOI COMiaJibHO 3HAYYIOI
npodecii npuseso 4o TiABHINEHHA POJi BUKOPUCTAHHA F'OTOBUX KOMIIOHEHT
IIJIs1 CTBOPEHHS TIporpaM i npobsemu inTerparii ix, 1o 6yJio po3riasHyTo B
nonepeaHii raasi. Axicauit nopir TaKOro BUKOPHUCTAHHA HEMOXKJINBO II0H0-
JIATH, AKILO He NoByXyBaT e(PeKTHBHO IOy CUCTEeMY PAIliOHAJLHUX CTAH-
napris. CHcTeMHU CTaHAAPTIB e)eKTUBHO PETYJIIOI0Th BUPOGHUIITBO OLIBIIOCTL
raJyseil HapoJHOTO MOCIIOAAPCTBE, (PiKCYIOUM TOKABHUKY AKOCTI MPOAYKIT,
TeXHOJIOTi0 i BUPOOHMIITBA Ta iHIIi aCIIeKTH TUPAXYyBaHHA NPOAYKIT,

¥V nporpamsuiii insenepil HeMa Tpo6JIeMH TUPAMKYBAHHSA OKPEMUX IPO-
IYKTiB, BOHA PO3B’A3YETHCHA [POCTUM KOIilOBaHHAM, I'0JIOBHE MUTAHHA B
JAaHOMYy pasi mossirac B TOMY, 1100 3anobirtu MapHOMY BUTPa4aHHIO iHTe-
NEeKTyaJbHUX TA MaTepialbHUX pecypciB Ha BUOID i cTukyBaHHSA crocobiB
HaJaHHS TPOTPAMHHUX IIOCJAYT, BiAMIHHICTE IKUX He Ma€ NPHUHIIUIIOBOTO
xapakTepy. IHaKIe Kamyuu, MOBa ¥ijie Tpo CTaHZapTH3aliio inTepdeiicis
THX CKJIAJ0BUX, AKI BUKOPHUCTOBYIOTh [IJIA I100YAOBH IIPOrPAMHUX CHCTEM.

MeTo10 BCAKOI craHgapTusanii € 3aKpinienHs JOCATHEHb TEXHOJIOTIM,
3aBASKH YOMY HOCBiJ KpallMX CTa€ NPAaKTUKOI CepefHiX, a 3arajJbHU
TEeXHOJOTriYHUHA pisedt nigBuiyeTbea. Ha muaxy no peasnizanii miei Mmetn
mae 6yTH BUPiIIEHO TaKi 3aBJaHHA:

* CTBOPEHHS MOHATIHHOrO cepefoOBHUINA CILIKYBaHHA BCiX, XTO 6Gepe
y4acThb y Ipolecax IporpamMmHol imxenepii;

s nigBUNIeHHs (haxoBol AUCIIUIIIHY;
+ gafesneueHHs 3aXUCTy Ipas MOKYIILA, BUPOOHNKA Ta DisHec-meHe-
JyKepa NporpaMHOi HpPOAYKILii.

AcnexTn erpaTerii crapnaprusanii. Besika crangaprusania 6asyeTsca
Ha KOMIIpOMici Mix BUPDOGHHKOM i CIIO}KHMBaYeM BUPODIB Ta IIOCJIYT, IIPH-
4oMYy KOMIIPOMiC Ma€ IPUHOCUTH BUIroJy 000M cTopoHaM. Bararopiunnii
IocBix crangapTHUsanii y cdepax J0ACHKOI AlANBbHOCTL Z03BOIAE cHOopMy-
JIOBATH KiJIbKa 3arajJbHUX Te3, AKi JOIiJBEHO BUKOPHUCTOBYBATH IJIA JO-
CATHEHHA TaKOr'0 KOMIIpoMicy.

Tesa 1. Craugapr mac 6yTH IpUAHATHUM, ajle He 060B’A3KOBO ONTH-
ManbpHuM. [HaKIe Ka)ydu, KON € HarajlsHa notpeba B crasaapri, Jimme
MaTH MocepefHiNA cTaHAAPT, HiXK He MATH KOZHOTIO.
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Tesza 2. CraagapT Mae 3abesneuyBaTi e(peKTHBHY B32EMO/i10 CTOPIH IIpH
MiHIMaAJILHUX OOMEXKeHHAX CBOOOAM MOBEAiHKHK KOXKHOI 3 HHAX, TOBTO CIIOJIY-
yary ixHI10 ¢BOGOLY TBOPHOCTI 3 ePeKTHBHOIO B3AcMOAicI0. TakuM YHHOM,
CTAHJAPT — Il MepeBaKHO MOAEJb B3aeMoil. BaaeMoziaT MoxyTs Jronu,
opramisariii, mporpaMsui KommouHeHTH a6o cucremu. HagaBatu mepesary Mosx-
Ha ogiitao abo HeodiniiHo, 106POBIILEHO a00 IPUMYCOBO, iHTYITUBHO a00
yeBizijoMieHo. AJjte B yeixX HaBeIeHUX CUTYaIliAX Mae OyTU cTaHgapTU3aIlifina
CUTYyallifd, AKA IOJISATaE B YCBIIOMJIEHH]I TAKHX IIOJIOYKEHD:

* II0-TIepIlle, € HaraJjibHa norpeda minBuIeHsa eheKTHBHOCTI B3a€MOZIT;

* mo-Apyre, pisHOMAaHITHICTHL Moziesieil B3aeMOil HiYMM He BUIIPaB/Ia-
Ha 1 € MORJIUBiCTE OOpaTU cepeJ HUX HAUOINBII KOHKYDEHTO3ZATHY;

* II0-TpEeTE, € MOKJIUBiCTE 3a0e3nedyuT A oOpaHOl MoJeni B3ae-
moaii ekoHOMiYHI Ta opraHizamiitii mepesaru.

Tesza 3. Kosxuuii cTangapt Mae cBoo cepy 3aCTOCYBaHHs, B SIKiH BiH €
edexrusHuM. [HKOMN 1ie IpegMeTHa rany3s (aBioHika, MaTemaTuKa, GizHec
TOLIO), B iHINMX BUMAAKAX -—MEBHUH KOMILIEKC IIOCJYT, L0 HAJECHUTH KO
BU3HAYEHOTO MIAPY apXiTeKTYpPH NPOrpaMHHUX KOMIIOHEeHT (juB. puc. 4.2).

Tesza 4. CTaHzapT MOXKe IPUHECTH KOPUCTH TIJIBKHU TOAi, KOJH [iIOTh
4JiTKi npaBuia nmepeBipKu #Oro JOTPUMAaHHSA, TOOTO BCi BUMOrd CTaAHAADTY
MO2KHA MTepeBipUTH I Yac B3a€MOAil CTOPiH, a e Kpalile — 10 B3aEMOJAii
cTopid. fIx Hacaixok 1iei Te3u € HACTYIIHI ABi.

Tesa 5. He Tpeba yCKJIAAHIOBATH CTAHJAPT PErJIAMEHTALIAMM, AKi He-
MOKJIMBO HEePeBipUTH afo NOPYIIIEHHSA AKUX € He KPUTHIHUAM JJIA B3aEMOJIl.

Teza 6. YMOBOIO BBEAEHHA CTaHAAPTY Ma€ OyTH HagBHiCTbL amapara
KOHTPOJIIO 32 HOr0 BUKOHAHHAM.

Pospotauku crangapris. IcHye neBHa KiJIBKiCcTh opraHisamii, npodi-
JIIOIOUMMH HaTIpAMaMU JiSJIBHOCTI KOTPHX € PO3POOKA i CYIIPOBOAYKEHH I
cranzapTis. 3ajie;kHO BiA chep momupeHHA (Ha BiAMiHY Bim araganoi
BHIIe chepH 3aCTOCYBAHHA) CTAHAADPT MOYKE MATH CTATYC MiXHApPOIHOrO,
BigoMuoro abo cranpaprty uignpueMmcrsa. I'oJJOBHUM opraHoM BCTAHOB-
JIEHHST MiXKHApOJHUX CTAHAAPTIB € Bimoma MiskHapoaHa opranisaitis i3
cragpaprusanii (The International Standards Organization a6o ckopoue-
o IS0), aka zgie y cuniBnpani 3 Mi>kHapogHOIO eJIEKTPOTEXHIUHOIO KOMi-
ciero (The International Electrotechnical Commission a6o ckopoueno IEC).
Vci 3aTBepjpKeHi HUMM CTaHAAPTHA MalOTh iIeHTH(dIKaTOD, 1110 CKJIAJAETh-
ca 3 upedikcy ISO/IEC, cepiitHoro HoMmepa cTaHZapTy Ta JaTH BUIYCKY.
Hanpukiaaa: ISO/IEC 12207:1995-08-11.

Koxxuuii crangapr ISO/IEC Mae TakoK Ha3By, AKa IIPY NOCUIAHHAX
3agHavacThea uicas izeHTHgikatopa. ISO/IEC mae gecATKM TeXHIUHMX
npodILHAX KOMITETIB, 30KpeMa TeXHiuHUi1 Komiter “Indopmaniiibi TexHo-
sorii”, OTHEM 3 TEXHIYHHX NMiZKOMITEeTiB AKOro € migKoMiTer 3 MPOrpaMHoOL
imxxeHepii. HiroTs TaAKOXK MidKHAPOAHI 00’ €JHAHHA 3 OKPEMHX IPOOJIEMHUX
ranysei, KOTpi BUIIYCKalOTh CTAHAAPTH JJIA BiNOBIAHUX 3aCTOCYBaHb.
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Koxna nmusinisoBana gepskasa Mae cBol HalliomanbHi opranm cTaH-
Aaprusanii. Tak, B Ykpaini maemo [lepxaBauil Komiter YKpaiau 3 mu-
TaHb craggaprusanii (Jepxcrangapr Yxpaiun).

Binpmiiers HanioHaJBHMX KoMiTeTis 3i crammapTHsamii BU3HAIOTH
cragaapru ISO/IEC i BxoaaTs mo ii ckaany, ane mifgamoTh cTAaHAApPTH
ISO/IEC rax sBaniil npouenypi rapmoHisaiii, AKa IOJATaE B IPHCTOCY-
BaHHI IXx 710 HamioHaTBPHMX YMOB Ta OCOGJIMBOCTEH 3aCTOCYBAHHA (Ha-
TIpUKJa], HaltioHanbHi andasiTh, MeTpUYHI cHCcTEMM, BATIOTHI 3HAKY TOLIO).

IToTyssunM moxepesioM cranaapris € npodecilini 06’eqHanus, 30Kpe-
Ma, A7 nporpamHol inaxeHepii — e IREE Computer Society.

€ 6inpm ax 300 crangapris IEEE 3 nporpamHoi inxenepii, sHauna
JacTHHa SKUX OepeThes JI0 yBaru IIMPOKUM 3arajioM PO3poGHUKIR cuc-
TeM. IIpakTHuHO GiMbIIICTH CTAHAAPTIB IPOrpaMHol iHMKeHepii icTopuunO
3’aBnawThCA aK craifapty IEEE, a arogom, micjis BUnpo6yBaHHA AOCBi-
JAOM BHKODHCTAHHSA, BHOCATbCA AK KaHAUZATH B crangaptu ISO/IEC.

Tpeba cxasaru, 1110 IPOIleAypa 3aTBepAKEHHs cTaHaapTis ISO nocuts
CKJIanHA: PO3PI3HAIOTH KiJbKa CTaAil IPOXOMKEeHHA KaHAMIATa B CTaH-
JapT, y KOXKHIH 3 HUX IepefdaveHo POSCHIAHHSA [IPOIIOSUIIL] HA eKCIIePTUSY
BCiM HallioHaJbHUM KOMiTeTaM, 30MpaHHSA 3ayBakeHb, 06poOka ix Ta ro-
JIOCYBaHHs, CTBOPEHHA HOBOI Bepcii. Yce 1e MoKe TpUBATH POKaMH.

3azHauyeHe BHIIe cTocyeTbCAd OQinifiHuxX crangapris, abo, AK KaXYTh,
craugaprip ge-rope. Ha »anb, 3a610poKpaTusoBana IpoLeaypa MpHU3Bo-
AUTBH J0 TOro, IO CTAHAAPTH, TeXHIUHO HOBEAEHI A0 KOHAMILI, 3a yac
JOBEIEHHA MOMXYTh BTPATUTU CBOIO 3HAUYIIICTD AJA iHAYCTpii mporpam-
HOro 3abeaneyeHHs, BiAMOBIAHICTD Ai1090MY PiBHIO TeXHOJIOTI.

TuM wacoM iHAyCTPia cTBOpIoE Tak 3BaHi cTaHAApPTH Ke-daKTo, AKi
(haKTHYHO MacOBO BHKOPHCTOBYIOTLCS HE3aJE€XKHO Bijl TOro, 3aTBepisKeHi
BOHM IIIAHOBMMEK KOMIIeTEHTHUMM OpraHaMM Y# Hi, 60 BianosifaloTe Hailak-
TyanapHinIuM GosrounM npobiemam ingyctpii i Bupimyiors Taki npo6Je-
MH “TyT i 3apas”.

TepminoM “crangapr fe-haxTo” 4acTo NO3HAYAIOTH cuenmdikanii, ony6-
JIiKOBaHi IeAKHM KOHCOPLiyMOM (rpymoro 3aKiafiB, KoTpi odiniiiHo npato-
0Tk JJ1A cOiibHOI MeTH) abo ¢ipMolo AK BHYTpimmHiit craspgapr, aje sKi
3arajIoM CXBAJIMJIH iHINI PO3POGHUKH, i BOHM CTAJIH CIpUIMAaTHCA AK HE0O-
XiJHuiA cyyacHuit piBeHb IIeBHOTO HANPAMY TexHoJiorii. Tak, mpoexTHi pirmeHHs
koncopuiymy “Object Management Group” (OMG) momo KepyBaHHS
TPaH3aKOiAMHU CTAJM cTaHzaproM Je-paxto. Moaeni UML (qus. raasy 5)
¢ipmu “Rational” BusHauatoTbea ik MaibGyTHI CTAHAADTH MOJETIOBAHHA
apredaxTiB nporpaMHoi isxkenepii. Mosa Java akTusHO 3aB0HOBY€E PHUHOK.

CrangapTu ne-pakTo 3aBASAKH CBOIN BiANOBiAHOCTI aKTyaJpHUM ITO-
TpebaM DHHKY NOIIMPIOIOTECA i BIPOBAJKYIOTHCA JOCHTH IIBHAKO. Lle
MOYKHA IMMOSACHUTH THM, IO IX ONpPanOBaHHA NPOXOAUTH ycepeauHi rpyn,
AKi iX cTBOpIOIOTHL (iHOAI Ha Le moTpi6HO GaraTo pokis), a my6aikaris
CTOCYETHCA BXK€ 3pJIMX pilreHs.
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Bpaxosywoun ckazaHe BHIIE, BILTUBOBI MiskHapoani opranisamii i B
nepiy uepry ISO, KoTpi € po3pobHUKAMY CTaHAAPTIB Je-10pe, BUSHAJH, 1110
BOHM KOMIIETEHTHI A)Kepesa CTAHLapTiB, aje He MOHOIIOJIbHI, i TOMY 3a-
IIPOBaAMIM [IPOLIeC IePeTBOPEHHA CTaHAaPTiB Ae-PaKTo Ha CTAEAaPTH Jie-
ope, AKi B I[poMy pasi HasBajay 3araJbHOJOCTYNHOIO chnenudikamicio
(Public-Available Specifications — ckopoueno PAS).

06’exTu crammaprusanii. Ax O6yyo 3a3HaueHo B ryasi 2, eTasoHHA
MOJIeJIb IPOrpaMHoi iHaKeHepil BUBHAYAE TaKi IOJIOBHi eJleMeHTH:

* npouecu (po3pobKa); g

* IPpOAYKTH (PO3POBKH);

+ pecypcH (ki BEKOPHCTOBYIOTHCS [IPOLIECOM JJIst CTBOPEHHSA IPOAYKTY).

Ba>xJ1MBUM eJleMeHTOM MOJEMIOBAHHSA NPO0JIeM € TAKOMK KIIEHT, AKUT
3aMOBJIsi€ cucTeMy (3aMOBHMK). BuMoru kJji€eHTa BU3HAYAIOTh CKJaj Ta
AKicTh BKA3aHUX MONEPEeAHBO eneMeHTiB. Toxx 06’eKTaMM CTaHAAPTH-
3alrii € acTIeKTH BKa3aHUX BHUIIE eJIeMeHTiB a0o MOoeqHAHHA iX.

Hait6inbmre crangapris € g npouecis. Tpeba 3asHaunTH IpU {OMY,
110 BAOCKOHAJIEHHA IPOIleCciB, AK MPaBUIO, BENE 0 BAOCKOHAJIECHHS IPO-
IyKTiB Ta e)eKTHBHOTO BUKOPUCTAHHS PECYPCIiB.

Busxauedo AeTalbHUI Nepesik NpoLeciB Ta i, 1110 CKIAKAIOTH ITPO-
Iecu, AJA BCiX eTamiB »KHUTTEBOro IUKJY po3pol0KH Ta GiibIIOCTi ac-
nexTis HasBaHuMX etanis. HaitGinsluoro ycrixy Jomircd i ctaB IHMPOKO
BUKOPHNCTOBYBATHCSA cTaHAAPT [2] AJIA NpoIieciB KUTTEBOTO MUKJY MIPO-
rpaMHOTO 3a0e3neyeHHs, AKUN poarasanyTo y riasi 2. Ieit cranaapr BcTa-
HOBUB IIEBHHH KapKac JJId PO3rifaAy BCiX mpobJieM NpOrpaMHOI iH¥Ke-
Hepii (iHKoJH ifoTO HA3UBAIOTh NAapacoJbKOIO, 110 BaKPUJla BCi NUTAHHA
00 3aMOBHMKA Ta IPOIIECciB peayisanii itoro 3aMoBJIeHHA).

Inwi crauaapTy Ui MPOLIECiB BU3HAYAIOTHCS MEPEBa’KHO B TePpMIHAX
[iit, BUBHAUEHUX “IIapacoIbKOI0”.

Ilepmunm BuMipoMm Kiacudikaunii € BifHOILIEHHA CTaHAAPTY N0 NPO-
IOYKTY, POLIECY, PECYPCY UM B3a€MOLH 3 KJIIECHTOM.

Y mxepeui [3] sanporioHoBaHO Apyruii BUMip knacudikanii crasgapTis
3a pPIBHAMHY y3araJbHEHHs perjlaMeHTalii, ki mogaoTscs B CTAHAAPTI.

OkpeMi rpynu CTaHOBJIATH:

* BU3HAYEHHs TepMiHOJIOTIT;

* 3arajbHi peKOMeHAAllil;

* OPHUHIAIH Hiii;

* CTAHAAPTHU30BaHi eeMeHTH;

» peKoMeHallil AJis NPUKJIAJHAX 3aCTOCYBaHb;

* peKOMeHJAllii 1[0A0 IHCTPYMEHTIB Ta MeTOiB PO3poOKH (HalpuKIazn,
Kaacudikalis aHOMaXiil BUKOHaHHS);
NJIaHU KePyBaHHA AKiCTIO;

- mnaHy Banijamii Ta Bepudikaii.

3rixHo i3 sampornoHoBaHo0 Kaacudikauicio B mxepedi [3] naBegeHo
HaUOLIBII 3HaUyIIi Ail0Yi cTaHAAPTHM 3 TPOrpaMHoOi iHKkeHepii.
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KonTpoJasHi 3anmuTanesa i 3aBpfagHsA

1. BusuauTe OCHOBHI Te3u cTaHAAPTHU3AaIlil B IporpamMuii imxxedepii.
2. $ki e Mixkuapoami opranisaiii 31 CTBOPEeHHA CTaHAAPTIB B rajayai
nporpaMHoro sabesnevyeHasa?

Jlireparypa no raaeu 13

1. Anexcandpos AJI., Ba6enxo JI.I1., Kaygpman B.II., Owenro EJI.
f;gnp;ap’maauua A3RIKOB nporpammuposanufa. —K.: Texnika, 1989. —

c.

2. ISO/IEC 12207:1995-08-01: Informational Technology —
Software life cycle processes.

3. Moore JW. An Integrated Collection of Software Engineering
Standards, IEEE Software. — 1999. — November/December. — P. 51—57.

JIOJTATOK A

ETuunnii Koxexc nporpamMHol iHaxkeHepil

€ notyxui npodeciiini 06’c¢gHaHHA GaxiBNiB 3 IporpaMHoOi iHMKe-
Hepii. Cepex HMX y mepmiy uepry TpeGa HasBatu The Association for
Computer Machinery (ACM) ra Institute of Electrical and Electronics
Engineers Computer Society (IEEE Computer Society). Cninbaumu 3y-
CHJIAMH IHX ABOX 06’cAHAHB PO3pO6IEHO KOAEKC €THKHM MpPOrpaMHOI
iHxKeHepil, axui dikcye Mopais, IpaBUia TA HOPDMHU [TOBEAIHKU BiamIoBij-
HUX HIpodecionainis, ixHi 3060B’A3aHHA # BiAmOBiAAJNBHICTHL Tepex Cy-
CIIiIBCTBOM Ta ofuH mepex oguum [1].

Tpeba ckasaTH, WO €THKA iHxKeHEePHOI AiANBLHOCTI Aelno BigMiHHA Bij
eTUKH NPUKJIQJTHUX JocaifxKeHb. JlocnijHNKH, KOTPi HPaniol0Ts y NPHK-
KJAaJHil HayIli, CIIPAMOBYIOTH CBOI 3yCHILIS 1A peasnisanii MoxxiauBocTeit,
110 BiAIIOBiNAIOTH IIEBHUM BUMOraM.

InxeHepHa AiANbLHICTH, OKPiM 3a3HAYEHOTO BHIIE, MA€ IEBHY TPajM-
io, KOTpa MoJIArae B MOEJAHAHHI TeXHIYHUX YMiHBb 3 BinoBiganbHiCcTIO
repes KOPUCTYBAYAMU Ta FPOMAACHKICTIO, 3 YMiHHAM KepyBaHHs1, L0 IIPH-
BOAUTH LO BAAJIOTO 3aBEPIIEHHA BEJIUKHUX IPOEKTIB, 3a AKUMH CTBOPIO-
10ThCA OeaneuHi ebexTuBHi cucTemMu. [HaKIIIe KAXK I, IHIKEHEPH MAIOTh
JoGpe 3HaTH PiBHUIIO MidXK PUBHKAMH, SIKA € MK IIBAIKOCTBOPEHUM IIPO-
TOTUIIOM i BUCOKOAKICHOIO peasizalni€lo 3 HUSbKUM PU3HKOM.

3a3Ha4yumMo, U0 WIBUAKE BHECEHHA 3MiH noTpebye 10JATKOBAX YMOB
11070 cepTUdikanil OTpUMaHHX pe3yJbTaTiB.

Kozexc ckaagaeToea 3 npeaMOyiy i BOCHMHU IPUHIUIIB, AOTPUMAHHS
AKUX 0008’ A3KOBE A 1podecioHasniB 3 nporpaMHoi iHXeHepii. ¥ npeam-
6y.J1i npodrecionas BU3BHAYAETHCH AK TaKuid, 1110 Gepe OeanocepesHIo yIacTh
y AisnbHocTi a00 HaBYaHHI 3 aHAJNi3y, cneuudikaiii, IPOEKTYBaHHA, PO3-
pobKU, cepTHdikalii, CynpoBOIKEeHHA i TeCTyBaHHS MPOTPaAMHUX CHCTEM.

CdopMybOBaH] IPUHIMNHE JEKJIaPYIOTh 340POB’ 1, 6e3nexy Ta Kobpo-
O6yT cycIiibCcTBa AK rOJIOBHI UMHHUKHN, KOTpi HeoOXxifHO 6paTy! K0 yBaru
NpH IPUIHATTI pimens y npodeciiiniil 4iAnbHOCTi, AKY MU PO3IIIALAEMO.

Tosx 3aieKJIAPOBaHi KOJIEKCOM BiCiM ITPHMHIUIIB BiITIOBIHO CTOCYIOTHCA:

1) ysromxeHHA npodeciiiHoi JignLHocTi 3 iHTepecaMu cycHinbCcTBa;
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2) B3a€MOBiZHOCHH Mix KJii€HTOM, poBoTOZABIEM i BHUKOHABIEM
Po3pobKu;

3) nocarHeHHH BifmoBizHOCTL AKOCTI MPOAYKTY KpamuM mpodeciii-
HUM CTaHIapTaM;

4) TOTPUMAHHS YeCHOCTI ¥ HesaexKHOCTI Ipu podeciHEMX OliHKaxX;

5) TOTPUMAHHS €TWYHHMX HODM y MeHeIKMEeHTi i CYHmpoBOAMKeHHI
Po3poboK;

6) miaTprManus cTaHOBIEHHSA Npodecii BiATOBIAHO T0 KOJEKCY eTHKIY;

7) ZOTPUMAHHA €TUYHUX HODM Y B3aEMOBIJHOCHHAX MiXK KOJeraMmu;

8) camoBOCKOHANEHHH 3 (haxy.

Kooxawuit 3 HaBeJleHNX NMPUHLHUIIB JOKJIaTHO ITOACHIOETHCS MIOA0 6a-
raTpOX ACIHEKTiB HOro ZOTPUMAHHS,

Jlitreparypa

1. Jotterbarn D., Miller K., Rogerson S. Software Engineering Code
of Ethics is Approved // Communications of the ACM. — 1999. — V. 42, —
Ne 10. — P. 102—107.

2. www. asm. org / serving /se / code. hfm
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JTOIATOK b

I'mocapii

A6cTpakTHA apXxiTeKTypa — JeKOMIIO3UILisl pillleHHsA JJIA BUALIEHO-
ro CIleKTpa 3aBJaHb JOMEHY Ha HifcucteMH abo iepapxir migcucrem, 5a
KOXXHOMY DiBHi AKOI (iKCYIOTHCSA MOXMJIIMBI BapiaHTH BHILJIEHMX Iapa-
MeTpiB i o6MeseHb, IO BU3HAYAIOTH BiANOBiAHI Bapianii ckaaxy sumise-
HHX KOMIIOHEHT.

Arperania — 06’e¢HaHHA KiJIbKOX NOHATHL Y HOBE MMOHATTH, iICTOTHI
O3HAKK HOBOI'O0 TMOHATTA NPH ILILOMY MOMKYTb OYTH a60 CyMoOI0 O3HAK
KOMIIOHEHT ab0 CyTTEBO HOBUMH (BiAHOIIIEHHS arperaiiii 4acTo OTOTOM-
HIOIOTH 3 BiIHOLIEHHAM “4acTKa — uije”).

ANanTHBHiCTL — aTpUOYT, IO XapaKTepU3ye 3yCUILIIs, HeoOXignl Ans
HaCTPOIOBAHHA IpOrpaM Mo pi3HUX cepeAoBHI 6e3 BUKOHAHHA 0CO0IH-
BUX it abo Ge3 3acobis.

AKTHMBHI IOMeHM — [OMeHHU, AKi MOXKYTh IEPEXOAUTH Bifl CTaHy A0
cTaHy 6e3 30BHIIIHIX CTHUMYJIIB, SIK IIe POOUTHLCSA 3 JIOAUHOIO Y1 aTMOChepoio.

AxKropu — unHHi 0C06U, AA AKUX CTBOPIOETHCA CHCTEMA.

Amnanis BumMor — BimoGpaxkennst pyHKUil cucTeMu Ta ii oOMeKeHs y
MojieJIi npobJieMu.

AnanizoBaHicTh — MOKA3HUK CYIPOBOIYKYBAHOCTI, AKWIA BU3HAUYAE
HeoOXiAHi 3ycHIA AJA DiarHOCTUKY BUIIAAKIB BizMoB abo izeHTudikamii
YaCTHH NporpaM, o 0yayTs MoaudikyBaTHCs.

Apredarr — OyAbL-AKHI IPOAYKT AifabHOCTI axiBuis 3 po3pobru
IporpaMHoOro 3abe3ne4yeHHsd.

ApxiTexTypa IpOrpamMHoi cCMHCTeMM — BHU3HaUeHHA CHCTEeMU B TepMi-
Hax obuMCcJIOBAHUX CKJaZoBuUX (mizcucrem) Ta intepdeiiciB mixk HUMH,
fAKe BifjoOparkae mpaBuJa qexoMnoauilii npo6GieMu Ha CKJIAJOBi.

Acoxiauis — Haji3aranpHille BIIHOIEHHS, 1110 YTBEP/PKY€E HaABHICTh 3B’ s13-
Ky MiX ITOHATTAMH, He YTOUHIOIOUM 3aJIEXKHOCT] IXHBOTO 3MicTy Ta obcATiB.

Aconianis aJrTepHATHBHA — MOMJIUBICTD IJIA TeSKOr0 KJacy nepedy-
BaTU OJHOYACHO V 3B’A3KY 3 OJHMM €JIEMEHTOM 3 IIeBHOI MHOXXMHHU KJIaciB.

BespigmoBHicTs — aTpulyT HamifiHocTi, 10 BU3HAYae BifcyTHICTB
ab0 4acTOTy BiAMOB Uepe3 IOMUJIKHU B IpOrpaMHoMYy 3abesmedeHHi.
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“Bixoil CKPEHBKH” METOJ — IOCJIiIKYBaHHS BHYTPIIITHBOI CTPYKTY-
pM IporpaM# AJIS BHABJEHHS BCiX TOMHMJIOK BiJMOBiAHO A0 KpuTepiro
BHYEPIHOTO TeCTYBAHHS MApUIPYTiB Ta IIOTOKIB repefay KepyBaHHA.

Baxigania — 3alesmedeHHs BigmosigHOCTI po3pobKu BuMoram ii
3aMOBHUKIB.

Bepudirkania — mepesipka npasuabHOCTI TparcdopmMailii npoexTy B
Koj peaJisairii.

Bzaemoaif 06’ekTiB — 06MiH moBijloMIeHHAMM MixK 00’ cKTaMH,

Buxopuctanna nporpaMHoro 3aGesnmeyeHMst — HiajioroBe CILIRY-
BaHHA KOPHUCTYBaua i3 cucreMorw abo Hegianorose pyHKI{iOHYBaHHA AJIA
OJilepPXKaHHsA Pe3yNbTaTiB Y PI3HOMAHITHUX CepelOBUINAX.

Bumora — yrofa abo JOrosip Mixk 3aMOBHUKOM i BUKOHABLIEM CHC-
TeMH, AKi cToCcyloThed 11 poboru.

Bigmona (failure) — Bigxunenns nporpamu Bij GyHKHIiOHYBaHHS
a00 HeMOXKJIUBICTh BUKOHYBATHA (PYHKILil, BUBHAUEHI BUMOTaMHU Ta 00Me-
JKEeHHAMH, TOOTO mepeXiJx uporpaMu B Hellpaue3gaTHUI CTaH y 3B’ A3KY 3
noMHuJKaMH y nporpami abo asapieio B cepefoBuIi GyHKIiIOHYBaHHA.

BignosaioBanicTs — aTpudbyTr HamgiiHOCTi, AKH BKa3ye Ha CIpO-
MOKHICTB IIPOTPAMU JI0 TIePe3aTlyCcKy JJIs MOBTOPHOIO BUKOHAHHS i BiTHOB-
JIEHHs JaHUX Micjs BiaIMoB.

BigHomenna BUKOPUMCTaAHHA CHEHAPiI0 — BKJIOYEHHA A0 CleHapilo
iHIIOTO cIleHapilo noBHicTiO (6e3 HACTPOIOBAHHA).

BigHowmeHHa po3mIMpeHHA CUeHapiw — Aerasizauia i HapolyBaH-
HfA HOBUMH QYHKIIAMH BU3HAYEHOTO paHillle clieHapio.

Bonocnagna afo KackagHa Moaesb — cXeMa pobiT, 3a IKOI0 KOXKHA 3
poGiT BUKOHYETBECA OOUH Pasd i B TOMy HOPAAKY, B AKOMY poOOTH HepeliueHo
B MOJEJIi JKUTTEBOI'O ILUKJIY.

TapaunTia (MigTBepaKeHHA) AKOCTi MPOrpaMHoOro 3abe3neyenns —
Oil Ha KOMKHIiit cTaail UTTEBOro MUKAY 3 IepeBipKM 1 MifTBepAYKEeHHSA
BiAmoBiAHOCTI cTaHAapTaAM Ta NpOoLEAYpAM JOCSATHEHHA AKOCTI.

Hedexr (fault) — pesynbrar mommiok pospobHuxa y BXigamx abo
IIPOEKTHUX cnenudikamigx, TekcTax KoJiB mporpaM, eKcIUTyaTamiiaii xo-
KyMeHTaluil ToIro.

Jduuamiuni MeToaH TeCTYBaHHA — BHUKOHAHHSA [TpOrpaM 3 MeTOIO BCTa-
HOBJICHHS ITPUYMH IIOMIJIOK 3 OUiKYBAHMMM PEeaKIifAMM Ha Ii IOMUJIKH.

Hiarpama — rpadiuHe npeicTaBIeHHs eJIEMEHTIB MOJle/IIOBAHHSA CHC-
reMu (KjaaciB, cueHapiis, MoBeAiHKW, MOCIIAOBHOCTI, cCHiBpOGiTHUIITBA,
aKTHBHOCTI, CTaHiB, peasisamnii, KOMIIOHEHT TOWIO).

JdomeH npenmeTHOI rany3i — CIeKTD 3aBAaHb IpeAMeTHOI ranyasi,
SIK1 JOIMyCKalOTh CX03Ki crrocobm ixX BUpinIeHHA.

ExseMnasapusanis — 3ajIeKHICTH MijXk mapamMeTpr30BaHUM abCTpakK-
THUM KJacoM-1abmonom (template) i peansHUM KJlacoM, AKuil iHinitoBaHo
LIJIAXOM BH3HAUeHHS napameTpiB mrabioHy.

Excuayaranis a6o cynposogkesnsa — Jil 3 BUKOPDHCTAHHSA IOTOBOL
TIPOrPaMHOL CUCTEeMHU.
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EdexTnBHiCTS pecypcis — atpubyTrH, siKi IOKa3yIOTh KiIbKicTh pe-
cypciB i TPUBAJICTh BUKOPUCTAHHS 1X IpM BUKOHAHHI (GYyHKIIiif mporpamMmu
B IIpOrpaMHOMY 3ae3nedyenHi.

EdexTHBHICTS CHCTéMHM — MHOXKHHA aTpUOYTIB palioHaJLHOCTI, AKi
TIOKA3yIOTh B3a€EMO3B’ A30K MijK piBHEM BHKOHAHHS IPOrpaMHOro 3abeame-
YeHH4 1 KIIbKiCTIO BUKOPHCTOBYBAHHMX pecypcis (3acobu, annapaTtypa Ta iH.).

3a6eaneuenHs rapanrii axocTi — Aii 3 mepesipku i miATBEpAIKEHHS
BLANOBIIHOCTI IPOrpaMHOro 3a6e3e4eHHs CTaHAAPTAM i IpolieAypaM, opieH-
TOBAHHUM Ha HOCATHEHHS SIKOCTi.

3arpo3a — IposB HECTIMKOCTi, 110 rOpyIrye 6e3mneKy CHCTeMH.

3asexHicTh KIACIB — BUKOPHCTAHHS IIEBHOIO CEPBicy iHIIoro xKijacy.

3axnmenicts — atpubyT GYHKIIOHANBHOCTI, AKUI BKA3y€ HA MOMK-
JUBICTH 3an06iraTu HECAHKIIOHOBAHOMY AOCTYIY (BHNAAKOBOMY abo Ha-
BMHCHOMY) O IpOrpaM i JaHHUX.

3MiHIOBaHICTh — TOKA3HUK CYIPOBOAKYBAHOCT, AKMII BU3HAYAE 3Y-
CHJLIIA, AKi BUTPAYAIOTHCH HAa MOANGIiKYBaHHA, BUAAJEHHSI NOMUJIOK a60
BHECEHHA 3MiH y 3B’A3KY 3 IOMHJKaMu 400 HOBUMH YMOBAMH CEPEIOBHA-
ma PyHKUiOHYBaHHA.

3po3yMiJlicTh — aTpuGYT 3PYYHOCTI, AKKUIT BU3HAYAE 3YCAILIA, HeOOXiH1
JU1s1 PO3IIi3HABAHHA JOTiYHUX KOHUENill Ta YMOB iX 3aCTOCyBaHHS.

3PpYUHICTS 3aCTOCYBAHHSA — MHOYKXHMHA BJIACTUBOCTE! éproHOMiYHOCTI,
KOTpPi HOJIETTIIYIOTh OCBOEHHA H afalTauiio nporpaM A0 yMOB eKCILIya-
Tamii, o 3MiHIOIOTbCA i 3yMOBIIOIOTH JIETKiCTh MiArOTOBKHM JAHUX, 3PO-
3yMiJicTh pe3yJyibTaTiB, 3pYYHiCTh BHECEHHA 3MiH i BKA3y10Th Ha CIIPUAT-
JIHMBi YMOBH AJIf1 BUKOPHCTAHHSA IIPOrpaMHOro 3abesne4eHHs IeBHUM KO-
JIOM KOPHCTYBauiB.

InepTHi JOMeHn — JOMeEHH, 3MiHA CTAHIB TKHX HiKOJIU He BiI0yBacThCA
3 ininiaTuBu 00’€KTiB OMEHY, a peasli3yeThCs HiJ Ji€I0 30BHiITHIX (PaKTOPiB.

InxeHepin — 3acTocyBaHHA HAYKOBHUX Pe3yJILTATIB, siKe HO3BOJIAE
OTPHMYBATH KOPHUCTD Biji BIaCTUBOCTE MaTepiasiB Ta JKepes eHeprii.

InxceHepia BUMoOr — 306ip, aHaJIi3 BEMOT 3aMOBHHMKA Ta IIPeJICTABIEH-
HA IX y HOTaIlil, AKa € 3p03yMiJIoI0 ¥ Y3roJ?KeHOI0 AK 3aMOBHHKOM, TaK i
BHKOHABIIEM.

Imxenepina Axkocti — mpolec HaaHHA TPOAYKTAM IPOrpaMHOro 3a-
Oe3anedyeHHs BJIACTHUBOCTEM AKOCTI, OIiHKH MMOKA3HHKIB Ta KiJIbKicHOTO
BHUMIipPIOBaHHA iX 3 3icTaBJIeHHAM i3 3a3HaY€HUMHU BUMOTaMMU.

Incnekuia koaxy — dopManbHa nepeBipka BignosiaHoCTi onucy BH-
KOPHCTOBYBAHMX THIIB i CTPYKTYp JAaHUX NPOEKTY CHCTEMH ITOCTABJIE-
HHM O CHCTEMH BUMOTAaM.

InTepran crabinsHoCcTi — iHTEpBAJ YaCy, IPOTATOM AKOro He BiAGy-
BAaEThLCA 3MiHA CTAHY.

Inreponepabeasnicrs — aTpulyT GYHKIiOHAIBHOCTi, TKMit 3abeane-
yye CIPOMOXKHICTh B3a€MO3aMiHIOBAHHS CIIJILHO il0YWX KOMIIOHEHTiB y

263



cHUCTeMH Iporpam 3 HeoOXimHom iHcTanAmieio abo amanrtaric€io BChOTO
IIPOrpaMHOTO 3a0e3IeUeHHA.

Indopmaniitana moxens IIBK — mozens, 3a OIOMOromw AKoi Bigob-
paxkaeTncsa iHGQopManiiHuit o6pas3 OKpeMoi KOMIOHEHTH B KaTasiosi (Tak
3BaHUI MOIMTYKOBUH 06pas).

Indopmaniiina cucrema — cucrema, AKa IPOBOAUTE 36ip, 0Gpo6KY,
30epiranus Ta BUpoOJeHHS iHDopMaIlil MI0AbMHI 3 BUKOPUCTAHHAM aBTO-
MaTHYHHUX IIPOlecopis.

Indopmaniitne 3a6e3nieueHHA MOBTOPHOTO BHKOPHCTAHHS — aIla-
paT iHhopMyBaHHA HOTEHIIHHUX BUKOHABIIIB HOBUX PO3POOOK IO icHY-
BaHHA, 3MicT Ta yM0oBU 3acTocyBaHHs HasBHUX [IBK.

IauugeHT — abcTpakTHA IIOAis, AKA BILIMBAE Ha 3MiHY CTaHY 00’ €KTa.

Kapacrp — inTerpoBani 3acoGM HaKOMUUYEHHS IIOBTOPHO BUKOPHUCTO-
ByBauux KomoEeHT (IIBK) i momyry Ix A1s HOQAIBIITOr0 BUKOPUCTAHHA,

Kapxkacu (dbpeiimn) — pisnoBug abcTpakTHHX apxiTeKTyp abo yacT-
KOBO BU3HadeHa abCTpaKTHa apXiTeKTypa 3 BifKJIaJeHUM JOBU3HAYEH-
HSIM BHJiJIEeHUX KOMIIOHEHT.

Kepyrannsa skicTio — KoMILTeKc 3aco6iB Ta cUCTeMHOI AisUTbHOCTI 3 IIa-
HYBaHHSA, 3a0e3IeueHHs ¥ OIiHIOBAHHS AKOCTI MPOTPAMHOT0 3a0€3IeYeHHA.

Kiaueri kopucryBaui — ocobu, gna ¢axoBux morped AKUX 3aMOB-
JISIETHCA KOMII I0TePHA CUCTEeMA.

KormiTuBHa BifcTaHs — KiJIbKICTH iHTEJNEKTYAJbHUX 3YCHJD, AKI
HeoOxinHO 3aTPATUTH PO3POGHUKOBI TporpamMHoro 3abesmne4eHHs JJisd TOTO,
1106 ImepeBecTH CHCTEMY, IO POBPOOIAAECTLCA, 3 OAHIET cTail JKUTTEBOTO
UKy B iHITY.

KonyBanua — nus.: Peanizanis mporpamuoi cucremn.

Komnonenra — TUII, KJIAC, IPOEKTHE PillleHHA, AOKYMEHTalis abo
iHmu IPOAYKT NporpaMHoi iHKeHepii, crueniaJsHO NPUCTOCOBAHUIMA AJIS
IIOBTOPHOTO BUKOPHCTAHHA.

KomnoHeHTHA p0o3po6Ka — KOHCTPYIOBAHHA NPOrpamMHOro 3abesme-
YeHHSA 3 KOHCTPYKILiH 3a KaTaJOroM K KOMIO3HIlii rOTOBMX KOMIIOHEHTIB.

KoHkpeTH3awia — [0/aBaHHs iICTOTHUX 03HAK, 3aBJAKH YOMY 3MicT
HOHATTA POSLUIUPIOETHCA, & OOCATr IOHATTHA 3BYIHKYEThCH.

KoncrpyoBanas — auB.: Peanizania nporpaMHoi cHCTeMH.

Kondirypania — cKJaa IporpaMHoi CHCTEMH, CTBOPEHMI ITLIAXOM BUGO-
DY OKpeMITX PYIMipPHUKIB i3 BU3HAUEHOIO 3a3AaJ1eriih HA0Opy BAPIAHTIB MOIYJIiB.

KonuenryansHe MOAENIOBAHHA — IIpoIiec MOOYAOBK MOAEJI npobire-
MU, OpPi€HTOBaHO! Ha il PO3YMiHHA JIOAMHOIO.

JlerkicTp HaBYaHHA — aTPUOYTH 3PYYHOCTI, KOTPi BUMIPIOIOTHCS 3Y-
CHUJIAMHU, 3aTPAY€HUMY KOPHUCTYBAauYaM¥ JAJisl BHBYEHHSA YMOB BHKOPUC-
TaHHA, A0 AKNUX HAJIEXKATh oNnepaliilHWil KOHTPOJIb, BIPOBAJ KEeHHA, Aiar-
HOCTUKA, a TAKOXK NPOLeAYDPH, JOKYMEHTALis i npaBuia 3acTOCYBaHHA
IporpaMHoro 3a6esnedyeHHA.

MeTtpHka nporpaM — CHCTeMa BU3HAYEHUX KiNbKICHUX NOKa3HUKIB
nporpaM Ta INKaJy BUMipIOBaHHA iX.
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Moaenas FHTTEBOrO IMKJIY — THIIOBA CXeMa IOCILA0BHOCTI pobiT Ha
eTanax po3poO0KU IIPOTrPaMHOTO MPOAYKTY.

Moneas npouecis — BU3HaYeHHS NEBHUX i, AK1 CyIDOBOMKYIOTH
3MiHHM cTaHiB 00’eKTiB.

Moneas cTaniB — BifloGpaskeHHS AUHAMIKY 3MiH CTaHy KOXKHOTO 3
KJacy 06’ €KTiB, Ki 3MiHIOTH CBOIO MOBEAIiHKY.

Moneas pyaxuii-gani — KeKOMIIO3HULisa IpobieMH Ha NOCAIZOBHICTD
$yHKIii Ta AaHUX, gKi 06po6iAIOTECH NUMH QYHKIIAMH,

Monens aKocTi — 4OTHPHpPiBHEBa MOAENh, IKA BifoOpakae xapaKre-
PMCTHKH, aTpu6yTH (IOKAa3HUKH), METPHKH, OI[IHOYHI eJleMeHTH IIporpam-
Horo 3abe3nedeHHs .

HaniiimicTs — MHOXKHMHA KiJIbKiCHNX aTpubyTiB, IKa BKa3y€ Ha CIIPO-
MOKHICThL IporpaMHOro 3abesmedeHHdA NepPeTBOPIOBATH BXifgHiI gaHi y
BUXiZHI pe3ynsTaTH 3a YMOB, IO 3aJieXKaTh Bif mepioay yacy (3HOMIEHHSA
# cTapiHHA KHTTA NPOrpaMHOro 3abe3neyeHHA He BDAXOBYETHCH).

Hanaromxennsa — nepeBipka NporpaMHOro 06’c¢KTa Ha HASIBHICTH Y
HbOMY MOMUJIOK i HACTYIHE YCYHEHHA iX 6e3 BHeCeHHsI HOBUX ITOMMJIOK.

HegynkuionanbHi BHMOrH — BUMOTH, AKI XapaKTepH3yIOThL OPTaHi-
3aliiini, BUKOHABUi, Oonepaliiyi acrieKTr poboTH IPOrPaMHOIL cHCTeMHU abo
acIeKTH cepeOBULIA peastizaii.

06’ckTH inTepdeiicy B meroni [skero6cona — 06’ eKTH cleHapilo,
dyHKIico AaKuX € TpaHcdopMallis nOBioMIeHb 30BHIIIHUX 06’€KTiB ¥
BHYTPIillIHi CTaHU clieHapilo.

06’ckTH KepyBanHaa B MeToAi [skexo6cona — 06’eKTH, sAKi 3xiiicHI0-
I0Th QyUKIii nepeTBopeHHs: 00’e€KTiB iHTepdelicy B 06’€KTH CYTHOCTi;
YacTO BiffoGpakaroTh aaropuTMu o0pobKM JaHAX ¥ CHCTEMi.

06’ckTH-cyrnocti B MeToni JIxxexo6cona — NOBrooKmMBy4i 06’eKTH,
AKi BIAIIOBiZAIOTH CYTHOCTSAM pEAJIbHOro cBiTy i 30epiraiorh cBiil ctaH
1icJia BUKOHAHHA CIleHapiio.

06’ekTHO-OpicHTOBAHA MOJEAb — MpPE/ICTABJEHHSA IIpOrpaM CHCTe-
MH SIK CYKYIIHOCTi 06°€KTiB, AKi B3aeMo/il0Th Mix cob0l0 i MalOThL NeBHi
BJIACTMROCTI Ta MOBEJiHKY.

Onroioria — CyKynHicTh NPUMITHBHUX IMOHATE, TepMiHoJorii i na-
pazurMu igTenperaiii y cdepi npobiem, 1o maoTs 6yt po3s’a3aHi Ho-
BOIO PO3p00KOIO. .

OnepaTusuicTs — arpuGyTH 3PYUHOCTI, AKi XapaKTepU3YIOTh PiBEHb
peaxilii cucTeMH Ha 3yCUJUIA KOPHCTYBaya IIpH BUKOHAHHI onepanii Ta ii
onepaiiifHoro KOHTPOJIIO.

Oninounnii eJleMEeHT MeTPHKM — KinbKicHa a6o skicHa olliHKa BiANo-
BiIHOrO NOKA3HUKA 3 YPaXyBaHHSM lOoro Baru B CHCTEMi OIliHKH SKOCTi.

OninoBanHEsa AKOCTI — Aii, cipsMoBaHi Ha BU3HAYEHHSA CTYIIEeHA 3a-
JIOBOJIEHHSA IIPOrPaMHOro 3abesnedyeHHs noTpebaM BiAIIOBIAHO 0O IXHBOTO
NpU3HAYEHHA.
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Ilaxer (y UML) — saransHuii Mexamism opraHisamii esieMeHTiB
(06’exTiB, KyaciB) y DYy, IOYKHAIOYY BijJ yciel cucTeMu B misomy (cTe-
peorun “cucrema’) i 1o mifgcucTeM pisEmx piBHiB geTaxisarmii.

IlepenocHicTs — rpyna BIaCTHBOCTel, KA 3a0e3nedye IIPUCTOCOBHICTh
A0 MEepeHOCY 3 OJHOTO cepenoBHUIlla QYHKIIOHYBaHHS B iHIIi, a TAKOMXK
3YCHILIIA 71 NIePeHeceHHA IPOrpaMHoOro 3abe3nedyeHHs 1O HOBOTO Cepejo-
Bu1a abo Mepexi.

Ilnan rectyBanna — onuc crparerii, pecypcis i rpadira TecTyBaHHA
OKPEMHX KOMIIOHEHT Ta CHCTEMH B I[iJoMy.

IloBexinka momeny — 3mMiHa cTaniB 3 IMHOM yacy.

Iosra ¢pymrrnionan.aicts cucremu (y UML) — Bci cuenapii Beix
aKTOpiB, BUAiIEHUX y cHCTeMi.

IToTopHO BHKOpMcTOBYBaHA KoMuouneHnTa (IIBK) — ¢parmeHT 3HaHb
Npo MHHYJIWUH JOCBiJ POSpOGKHM CHCTEeM NpOrpaMyBaHHA, AKHH MOMHA
ajanTyBaTH AJid CTBOPEHHS HOBUX CHCTEM 1 mogaHwmii Tak, 1o Horo Mo-
KYTh BUKOPHCTOBYBATH He JIUIle HOro po3poOHUKH.

IlosTOpHE BHKOPHCTAaHHA — BHKODHMCTAHHA IJA HOBUX PO3POBOK
OyAb-AKUX TOpIii (popManizoBaHUX 3HAHBL, OTPMMAHUX IiJ Yac peai-
3alil 3aBepUIeHUX PO3pOOOK MPOTPAMHHX CHUCTEM.

IToaia — siBuINe, 110 IPOBOKYE 3MiHY NEBHOTO CTaHy Ta IEPEXiA A0
iHImIOTO cTaHy B AOoMeHi abo cucTeMmi.

INomuaka — HemoNiku B oneparopax nporpamu abo B TeXHOJOTIYHO-
BxinHOl imdopMmarii, a orxe, i 1O HEIPaBUJIBLHOIO PillleHHA.

IIpaBuapHicTs (TOUHiCTB) — aTpUGyT PyHKIiOHANBHOCTI, 11O ITOKA-
3ye, AK 3abe3nedyyeTbCcA NOCATHEHHS TEOPETUYHO MPABHJIBHUX Ta y3ro-
JOKeHHX pe3yJabTaTiB.

Ilpuxnanna cucrema — KiHIEBUWI NPOAYKT NPOrpaMHoOl iHxeHepii,
OpU3HaYeHNH JJIA BUKOHAaHHA KOHKPETHUX clleHapiiB KiHIeBoro Kxopuc-
TyBaya.

IIporpamua iHkeHepia — cumcremMa MeTOAIB, 3JaTHA 4O MacoBOro
BiATBOpeHHS 3ac00iB Ta JUCIUIIIIHY IJIAHYBAHHSA, PO3POOKHU, eKcILTyaTanii
Ta CYIPOBOJ?KEHHS IIPOrpaMHOI0 3abe3ledyeHH .

IIporpamysanns — auB: Peaniszania nmporpamuoi cucremn.

ITponec excmayaTanii — Ail 3 06cayroByBaHHA CHCTEMH M yac ii BUKO-
pUCTaHHA — KOHCYJIBTAIlil KOPUCTYBaYiB, BUBYEHHA IXHiX MOGAKaHE TOIO.

IIpomec mocrauamHA — Aii mix yac nepegadi po3po6ieHOro TPOAYK-
TY HOKYIIIIO.

IIpounec npuabanmna — fil, M0 iHINIOIOTE KUTTEBUI IIUKJI CHCTEMH i
BH3HAYaIOTh OPraHisallilo-NoKyNNns aBTOMATH30BAHOI CHCTEMH, IPOI'DaM-
HOI CHCTEMH YH cepRicy.

IIponec poapodku — xii opranisanii-posapo6HuKa NpOrpaMHOTO IpoO-
AYKTY, AKi BKJIIOYAIOTh iH)KEHepilo BUMOT /IO CHUCTEeMM, IIPOEKTYBAHHA, KO-
AyBaHHSA Ta TECTYBaHHA,
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IIpouec cynpoBoxkenna — Aii I0f0 IPOrPaMHUAX CHCTEM 3 Kepy-
BaHHSA MoaudikamiaMu, MATPUMKY aKTYaJIBbHOTO CTaHY Ta QYHKITiOHANBHOL
NpPUIATHOCTI, iHCTaMsi il a60 BUIIy4eHHSA Bepcill y KOPUCTYBayva.

IIpoexTyBaHHsa — IIEPETBOPEHHA BUMOT Y IOCHiLOBHICTE NPOEKTHHX
pilieHs IOJO CUCTEMU.

IIpoexTyBaHHA apXiTeKTypHEe — BH3HAYeHHS TOJIOBHHX CTPYKTYp-
HUX 0COGJIHBOCTEH CUCTEeMH, AKY OYAYIOTH.

IIpoexTyBaHHsA JeTaAbAE — BI3HAUEHHSA NOAPOOHITE QYHKIIORYBaHHA
Ta 3B’A3KiB JAA yCiX KOMIIOHEHT CUCTeMH.

IpoeKTyBaHHA KOHUENTyajJbHe — YTOUHEHHS PO3yMiHHA # ya3ro-
IKEeHHs JeTajiedl BUMOr.

IlpoexkryBanHsa TexHiuHe — BifoOpa)keHHA BHMOI CepeJOBHMILA
dyHKOioHyBaHHA Ta PO3pO6KHE CHCTEMHU, BU3HAUEHHS YCiX KOHCTPYKIIiH
SAK KOMIIO3UI[iil KOMIIOHEHT.

PanionanemicTh — rpyna BJACTHBOCTEH, AKa XapaKTePU3ye CTYIiHb
BiZTIOBiHOCTI BUKOPHCTOBYBAHHX PeCYpPCiB cepenoBHINa GYHKIIOHYBaH-
HA piBHIO HaAifHOCTi BUKOHAHHSA IPHM 3aJaHMX YMOBAX 3aCTOCYBaHHIA
nporpaMHoro 3abesneyeHHs.

PeakTHRHI JOMenHM — JIOMeHHM, 3MiHA CTaHy AKUX BiAOyBaeTbcd y
3B A3KY 3 BIANOBiAAI0 HA HEeBHY 30BHiNIHIO TOALIO.

Peanizania nporpamMmeoi cHCTeMH — I1ePETBOPEHHA IIPOEKTHMX PilieHb
y npaluesfaTHy IPOrpaMHY CHCTEMY, 1[0 Pealisye o3HaueHi pinmenHsa (cu-
HOHIMM: KOAYBAHHS, KOHCTPYIOBAaHHA, IPOTPaAMyBaHH).

Pu3uK — CYyKyIHIiCTh 3arpo3, AKi MOKYTh NNPHU3BECTH A0 HECTIPHATIIN-
BHMX HACJiAKIB i 36MTKY, a TAKOXK /{0 3MiH cTaHy cucTeMu abo cepelOBHIA.

PiBeHBb AKOCTI — BiJTHOCHA XapaKTEPUCTHKA AKOCTI, AKa 6a3yeTbcA HA
nopiBHAHHI aKTMYHUX 3HAYeHDb IOKA3HHKIB SKOCTi OIIHIOBAHOTO IIPO-
rpamMHoro 3abesneyeHHs 3 6a30BMMH 3HAYEHHAMM KpaIMX aHaIoriB abo 3i
BCTaHOBJICHUMH BUMOTaMHY Ha po3poOKy nporpaMHoro 3abesrieyeHHs.

PogoRri 3manEd npo npodaemy — 3HAHHS PO IeBHe CiMelicTBO 3a-
a4, AKi MOJAHO Y BUTJIALL, NPHAATHOMY [[JIA BUKOPUCTAHHSA TIPH PO3B’A-
3aHHi 6yab-AK01 3aga4i, 1[0 HAJIEXKUTH O JaHOTO CiMEMHCTBA.

Ceprudikanis nporpamMHoro NpoayKkTy — Ipoliec, sKHil aacBifuye
BigmoBigHicTh inenTH(}iKoBaHOI TporpamMuol NpoAyKLii (pouecy abo mo-
CJIYT) KOHKPETHOMY CTAHAAPTY a00 TeXHIYHMM YMOBAM 3 OIL[iHKOIO CIelli-
asbHUM 3HAKOM afo CcBimouTBOM.

CucreMa KOMIOHEHT — CYKYITHICTh B3a€EMOY3rofl’KeHX KOMIIOHEHT,
NPUAATHA AJISA IOBTOPHOIO BUKOPHUCTAHHA.

CucTeMaTHYHEe NMOBTOPHE BHKOPDMCTAHHA — CHUCTEMaTH4YHa i misne-
CIOPSAMOBAHA JiAMBHICTE i3 cTBOpeHHA i Bukopucranns IIBK.

Cucrema sixocri — Habip opranisaniiHUX CTPYKTYD, METOAHK, IIPO-

LeciB Ta pecypcis mia 3AifiCHEHHA KePyBaHHAM AKiCTIO.
CiMeiicTBa MPHKJIATHHUX CHCTEM — MHOMXHHA NPUKIATHHX CHCTEM
3i coinbHUMH QYHKITIOHAJBHUMH BJIACTUBOCTAMHU.
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Conenudirkanis — npeiacraBleHHs IpaBWi, CTAHAAPTIB, KpHUTepilp
AKOCTi, OOMeEKeHb Ha KOPUCTYBaHHA 00 €KTiB.

CmipaxrHa Mogeas — MoO/eNb IPOIECiB JKUTTEBOrO LUKJY PO3POBKH,
SIKa JO3BOJIAE IIOBEPTATHUCH A0 OYAL-IKOr0 NOMepeJHbOrO MPOLECy KHUTTE-
BOTO IHKJY 3 METOIO TepepobKU eJIeMeHTiB 3p06IeHOro NPOAYKTY.

CrainsHicTs — aTpubyTH CYNPOBOIMKYBAHOCTI, AKI BKA3yIOTH HA
pu3uk mogudikaiii cucreMu.

Cran (momeny, cucreMu, 06’cKkra Tomo) — Gixcallis DeBHKUX BJac-
THBOCTEH Ha NeBHUY MOMeHT abo iHTepmas 4acy.

CrarnuHi MeTOOM TeCcTyBaHHA — aHANi3 Ta poarasan cuenudikaiii
KOMIIOHEHTiB 03 BHKOHAHHS iX.

CrepeoTnn — MOKaXKUMK KaTeropii enemenra mozexwosanns UML.

CriiikicTs — aTpubyT HafiinocTi, AKKUH BRA3YE HA CIIPOMOMKHICTE KOM-
TIOHEeHTH BHKOHYBATU (QYHKIII] B aHOMAaJMBHUX yMoBax (3601 amaparypu,
IOMIJIKY B JaHUX Ta iHTepdeiicax, NOpyIIeHHA B AigX Oneparopa TOLIO).

CymicnicTs — IIOKA3HUK [IePEHOCHOCTI, AKHI BH3HAYAE MOYKIUBICTE
BUKODHUCTAHHS HOBUX IIPOTPAM y CepeJoBHIIl Ai04Y0ro mHporpaMHoOro 3a-
besneyeHHs. ‘

Cynposon:xenns — O6yib-aKi poboTH i3 BHECEHHA 3MiH 10 TpOorpaMHol
CHCTeMH 1IicJiA Toro, AK ii 6yJIo IrepefaHo KOPUCTYBaUeBi I eKCILTyaTaril.

CynpoBopkyBaHiCcTh — Ipyla BJaCTHBOCTEH, AKi BKa3yloTh HA He-
ob6xinui 3ycunnsa Ana NpoBefeHHA Mogudikaniil, BHeCEHHS A0AATKOBUX
¢ynK1iil 3 BiATOBIAHUM KOPUTYBAHHAM IPOI'PAMHOrO 3a6e3nedeHds Ipu
3MiHi cepefoBuIa, BUMOT 200 QyHKIIOHANBHUX crerudiraniii,

Cuenapiii — oAMH 3 MOMKINBUX UIJIAXIB BUKOPUCTAHHA CUCTEMU.,

Tect — mporpama, IIpH3HaYeHa JJ1A IepeBiPKM Npales aTHOCTI iHol
IIPOrpaMu i BUsIBJIEHHS B Hill TOMUJIKOBUX CUTYAITilA,

TecroBi AaHi — gaHi, siKi rOTYIOTECA MEBHHUMU reHEPATOPAMM HA OC-
HOBi ZJOKyMeHTiB nporpam abo KopucTyBayeM 3a cnerudikaniaMu sumor i
SIKi BUKOPHUCTOBYIOTBCSA JJ1s HepeBipKYU po6OTH IPOrpaMHOl CHCTEMH.

TecroBHicT — aTpudyT IpOorpaMHOro 3abesneueHHs, AKUM BKasye Ha
CTYNiHB npoBeJeHHA Banijanii ra sepudikanii 4715 BUABICHHS TOMUIIOK Y
porpamMax, HeBLATIOBiAHOCTEM IX BUMOraM Ta BUKOHAaHUM MoaudiKaiiaMm.

TecTyBaHHA — crOCi6 ceMaHTHYHOrO HaJarojskeHHs (lepeBipkm)
nporpaMu, Mo MoNArae B ONpalioBalHl DNPOrpaMolo nocJdiJoBHOCTI KOHT-
poabHKUX HabopiB TecTiB, XA KOTPHUX BioMUI peayabTaT.

Y3araibHeHBHSI — 3BYJKEHHS iCTOTHHX O3HAK IIOHATTSA, L0 POIIIH-
PIOE KOJIO OXOIIJIEHUX IOHATTAM 006’eKTiB, ToOTO iforo obesr.

Y3romxyBaHiCcTh — IIOKA3HUK SKOCTi IporpamMHoro sabesneuyeHHs,
SIKUIt BKasye Ha BiANOBIAHICTE 3afaHNM CTAHAADPTAM, YrOaM, IPaBUIaM,
3aKOHAaM i pO3NOpAMKEHHAM.

YcnaakoBaHa cHCTEMa — Jil04a CHCTeMa, CTBODEHA 38 HeBaxaHuMHU
a6o HaBiTH HEBIZOMUMM A8 KOMaHIU PO3POGHHUKIB MeToAaMH i TEXHOJIO-
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rigMH OPOEKTYBAHHA, KOTPY BUKOPUCTOBYIOTh JJISI KEPYBAHHA Ta MiATPUM-
KH mmporecis GisHecy.

YenaakyBaHHA — KOHKpPETH3allis B MifKJaci OKpeMuX BJIACTHBOC-
Teill Ta NOBEJNiHKH, BUBHAYEHHX VY CyIIepKJIaci.

®acax (8 UML) — Mmexanism zjocTyny A0 THX BiIacTHBOCTeil cucTe-
MU KOMIIOHEHT, AKi oTpibHi A11s peBUKOpUCTAaHHSA, ab0 IIOTJIAK HA CHCTe-
MY KOMIIOHEHT TOr0, XTO 11 BUKOPHACTOBYE.

DyHKIioOHANBHI BHMOTH — BHMOI'H, IKi BUBHAYAIOTh CKJIAJ0Bi MeTH
i pyuKIii cucremn. .

DyHKNiOHANBHA NOBHOTA — aTPUOYT, AKMHA TOKA3Yy€E CTYMiHb AOCTAT-
HOCTi OCHOBHUX (DYHKIIIH IJid pO3B’A3aHHA CHeliaJbHUX 3aJa4 Bigmosij-
HO JI0 IPU3HAYCHHA NIPOrpaMHoro 3abesnedyeHHAd.

DYHKIiOHATBHICTS — 1€ CYKYIIHICTh BJIACTHBOCTEH, AKi BU3HAYAIOTH
CIIPOMOJKHICTH IIPOrpaMHOro 3abe3aneyeHHs BUKOHYBATH Iepesiik GyHKITili
V 3ailaHOMY CepeaoBHIIli, KOTPi BiAIOBiAal0TH BUMOTAM.

XapaktepucTukn faxkocti — dyakiionansricTs (functionality),
Hagiituicrs (reliability), spyunicts (usability), edexrusnicts (efficiency),
cynposomxKyBanicTs (maintainability), mepenocnicts (portability) Toujo.

HixicHicTh — COPOMOXKHICTE cucTeMu 36epiraTy crabijbHiCTh Yy PO-
60Ti i He MaTU PUBHUKY.

“QopHoi CKPUHbKH’ MeTOM — TeCTYBaHHA peanizoBaHMX (QYHKILi
IIJAXOM TIepeBipKH HeBiANOBIAHOCTI MijK PeaJIbHOIO MOBEIiHKOIO (PYHKITiH
#1 O4iKyBaHOIO MOBEAIHKOIO 3TiJHO 3 BXiAHUMM crenndikaniasMyu BUMOT.

UML (Unified Modeling Language) — moBa ans cneundikaiii,
Bidyasisanii, KOHCTPYIOBAHHS Ta JOKYMEHTYBaHHA apTedaKTiB MIporpaM-
HUX CHCTEM, a TAKOXK JJist MOjieJIloBaHHsA OisHecy.

SAxkicTs nporpaMHoro 3a6e3nevyeHHA — CYKYIHICTh BJIACTUBOCTEH, AKi
BU3HAYAIOTh CIPOMOXKHICTh MporpamMHoro 3abe3neueHHA 3aJ0BOJbHUTH 3a-
MOBHUKAE, KOTpHii c(hOPMYJITIOBAB IIi BJACTUBOCTI AK BUMOIH 10 PO3POOKH.
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s kepiBHUKIB nignpueMcTB i opradisaniit, niAnTpUEMIiB, a TAKOXK A
CTY/IEHTiB EKOHOMIUHUX CIelLiaJILHOCTe, BUKJIagadiB, cayXadis 1K 6isHecy.

KuuroropropeisHumM oprauizaiisiM Ta OITOBMM MOKYIIIAM
3BepTaTHcA 3a Tex.: (044) 238-82-62, 224-80-43.
E-mail: sales@society.kiev.ua http://www.books.com.ua

www.BOOKS.com.ua
{LInpokuis BUIp HaB4aNBHOI Ta AINOBOI NiTepaTypu
Ten. ons aosinok: (044) 235-00-44, 224-80-43




